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ABSTRACT 



This report describes the outcomes of a 3-year project that 
investigated the effectiveness of mnemonic instruction of secondary students 
with learning disabilities. Classroom-based mnemonic instruction was 
implemented in junior-high school self-contained classrooms. The report first 
presents theoretical and empirical support for mnemonic instructional 
techniques. Second, a thorough review of recent research in mnemonic 
instruction of special populations is provided. Third, a detailed description 
of the research activities undertaken in this federally funded research 
program is given. Last is a discussion of the knowledge gained from the 
research and its implications for the special education of students with 
learning disabilities and other mild disabilities. Results found that 
students when instructed mnemonically scored much higher on tests, including 
recall tests of up to 8 weeks of instruction, than when they were instructed 
traditionally. Additionally, teachers rated mnemonic instruction as 
significantly more appropriate for students with learning disabilities. 
Students also strongly favored mnemonic instruction. Findings also indicate 
that the students could be taught to generate their own mnemonic strategies 
when prompted by the teacher during the course of instruction and when 
trained independently by experimenters. Appendices included the published 
articles and manuscripts generated by this project. (Contains 78 references.) 
(Author/CR) 
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Abstract 

This report describes the results of research 
implementations conducted under grant #G008730144, Research 
Implementation that was funded by the U.S. Department of 
Education, Special Education Programs from July 1, 1987 through 
December 31, 1990. First, theoretical and empirical support for 
mnemonic instructional techniques is presented. Second, a 
thorough review of recent research in mnemonic instruction of 
special populations is provided. Third, a detailed description 
of the research activities undertaken in this funded research 
program is given. Last is a discussion of the knowledge gained 
from this research and its implications for the special education 
of students with learning disabilities and other mild 
disabilities. Following this article are the published articles 
and manuscripts generated by this project. 



FINAL REPORT: 



Final Report 

3 



Increasing the Content Area Learning of Learning 
Disabled Students: Research Implementation 
Grant #G008730144 

Over the past decade, the present project co-directors have 
completed a number of experimental investigations concerning 
mnemonic (memory-enhancing) strategy use in exceptional 
populations. These investigations have taken us from initial 
explorations of spontaneous strategy use of gifted adolescents to 
grant-supported, broad implementation of a variety of powerful 
mnemonic strategies which dramatically enhanced the classroom 
success of learning disabled (LD) and mildly mentally handicapped 
(MiMH) students. These findings have also been supported by 
other independent researchers, primarily in dissertation 
research. Although we feel that there is an important need for 
further research on mnemonic strategy use in exceptional 
populations, we also feel that we have reached a point in our 
research, particularly after the last three years of federally- 
supported implementation studies, in which we can offer 
wholehearted support for the use of mnemonic techniques in the 
teaching of mildly handicapped students. 

This report, then, is intended to describe the findings from 
a three-year research implementation grant from the perspective 
of our decade-long study of mnemonic strategies, and to provide a 
rationale for our choice of learning tasks, designs, and 
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implementation formats. We will argue that research designs, 
materials, and procedures used at the beginning of a line of 
research will necessarily differ from designs, materials, and 
procedures used at later stages in the research, and we will 
offer our justification for these differences. We will also 
attempt to support our own position that research intended to 
influence instructional practice should be designed as a long 
series of individual but interdependent investigations, rather 
than one or two "major" studies which attempt to answer most or 
all relevant research questions at once. Finally, we will 
describe the findings of independent researchers who have also 
explored mnemonic strategies, and discuss the necessary role of 
independent replication and extension. 

Foundations of Mnemonic Instruction 
Meaninqf ulness . Concreteness, and Elaboration 

Theoretical and empirical foundations for the use of 
mnemonic strategies with exceptional populations have been 
provided from the experimental learning literature, as well as 
literature documenting learning deficiencies of exceptional 
populations. For many years, researchers (e.g., Underwood & 
Shultz, 1960) have reported that learning is strongly influenced 
by meaninqfulness . That is, the more meaningful information is, 
the more easily it is acquired. (Underwood and Schultz, 1960, 
described familiarity as a "natural" synonym of meaningfulness). 
It has also been reported (e.g., by Paivio, 1971) that 
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concreteness plays an important role in learning success, and 
that semantic elaboration of stimulus and response information 
(e.g., Rohwer, Raines, Eoff, & Wagner, 1977) is known to 
facilitate associative recall. Taken together, these theories 
(as well as common sense) suggest that concrete, meaningful (or 
familiar) , elaborated information will be more easily learned 
than, for example, nonmeaningful (or unfamiliar), abstract, and 
unelaborated information. Unfortunately, in the reality of 
school learning, many students are likely to find to-be-learned 
information more representative of the latter characterizations. 
Individual Differences 

How do concreteness, meaningfulness, and elaboration 
interact with individual differences? In a series of 

investigations involving highly able ( ,, gifted ,, ) as well as more 
typical learners, Scruggs (1982), Scruggs and Cohn (1983), and 
Scruggs and Mastropieri (1985) reported that, when confronted 
with pairs of unfamiliar paralogs ("nonsense" words) to learn, 
highly able learners were able to "reconstruct" these unfamiliar 
elements into more meaningful units, and effectively elaborate 
them with their associates, to a greater extent than were more 
typical learners of their own age. For example, given the 
paralog pair BODKIN-NOSTAW to learn, typical junior high school 
students were likely to report, "I said the words over and over 
to myself." Their gifted counterparts, on the other hand, were 
more likely to report effective reconstructions and elaborations, 
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such as, I thought, "The BODy has a NOSe." Such a reconstruction 
transforms essentially nonsense words into concrete, meaningful 
representations, and effectively elaborates stimulus with 
response information to facilitate later retrieval. When asked 
for the associate of BODKIN, then, the learner can think of the 
reconstructed BODy, and easily remember the meaningfully- 
elaborated response. When students reported using such 
strategies, their probability of remembering the word pair was 
much greater than when they reported lower-level strategies, such 
as rehearsal, which did not take meaningfulness, concreteness or 
elaboration into account. 

Supported by the experimental learning literature, then, we 
saw that independent reconstructive and elaborative strategy use 
predicted learning, to a similar degree, in both average and 
high-ability groups. What differentiated the groups was the 
relative ability to spontaneously generate such strategies. The 
gifted students scored higher because of their ability to create 
these strategies more frequently than did their more typical age 
peers. These investigations did not demonstrate that such 
strategies could be provided to learners to increase their 
learning, or that learners could be taught to generate 
independently such strategies. However, they did suggest that 
independent strategy use, along the dimensions of meaningfulness, 
concreteness, and elaboration, were strongly predictive of 
learning success (more so than "ability" characterizations), and 
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would be fruitful avenues for future research. In addition, 
similar research previously conducted with mentally retarded 
learners (see Taylor & Turnure, 1979, for a review), had 
suggested that similar deficiencies in strategy use 
differentiated MiMH from more typical learners, and that 
provision of appropriate elaborations facilitated their 
performance on these experimental learning tasks. 

Strategy deficits . More recently, researchers investigating 
cognitive strategies used by learning disabled students have 
reported deficiencies in spontaneous generation of effective 
memory strategies. Researchers such as Ceci (e.g., 1985; Baker, 
Ceci, & Herrmann, 1987) have suggested that the field could more 
profitably investigate the type of learning strategies which 
could be taught to LD students, rather than, for example, more 
global investigations of general "processing" deficits: 

. . . Instead of advocating intervention plans that are 
directed at remediating alleged cerebral insult or 
dysfunction, a more profitable approach to children with 
semantic processing dif f iculties . . . is to train purposive 
information-processing strategies like elaborative encoding, 
chunking, anticipation, type 2 rehearsal, and so on (Ceci, 
1985, p. 219). 

It had also become clear that training designed to remediate 
such hypothesized processing deficits as perceptual-motor, 
modality, or psycholinguistic abilities, had failed (Kavale & 



Final Report 



8 

Forness, 1985), and that it may be most profitable to turn 
research attention to the direct training of the cognitive 
processes used in learning and remembering specific components of 
school-relevant information. In addition to a stronger 
theoretical grounding, strategy-deficit theories had more 
specific implications for teaching than did more general 
"processing" theories. 

Some earlier elaboration research had been conducted with 
exceptional populations, but, in spite of being widely cited, 
failed to produce any significant impact on educational practice. 
Jensen and Rowher (1963) trained MiMH adults to learn pairs of 
concrete, meaningful information (e.g., FROG-POCKET, COW-BALL) by 
creating sentences that effectively elaborated the two terms 
(e.g., "A frog jumped in the pocket," or "The cow kicked the 
ball"). Trained subjects learned many more word pairs in the 
same amount of time than untrained subjects; however, the 
instructional implications of such research were uncertain due to 
the lack of content validity of the experimental materials: 
exactly what school learning tasks could such experimental tasks 
be said to represent? The history of verbal elaboration research 
in the 1960s and 1970s (see Taylor & Turnure, 1979) suggests that 
researchers at that time were primarily interested in addressing 
more basic research questions involving optimizing performance or 
inducing strategy transfer on experimental lists, rather than 
exploring school-relevant applications of these findings. 
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Possibly due to the lack of such task relevance, models of 
special education instruction derived at least in part from 
behavioral, rehearsal-based theories (Thorndike, 1931), began to 
replace process training instruction (Becker, Engelmann, Carnine, 
& Maggs, 1982). We have argued that rehearsal models, by making 
use of extensive repetitions, do facilitate learning in the long 
run by promoting a kind of familiarity; however, instructional 
models that effectively link new, unfamiliar information to a 
previously-established knowledge base of concrete, meaningful 
information are more likely to result in rapid, efficient 
acquisition of school-relevant content. 

Initial Laboratory Investigations 

Based upon previous research with normal and exceptional 
learners, it seemed likely that strategy use, either externally 
provided or spontaneously generated, would be more likely to 
positively influence learning than would more global "process" 
interventions, such as perceptual motor training, or 
behaviorally-oriented interventions which rely upon rehearsal and 
externally-provided reinforcement. But what strategic 

intervention could deal with the previously reported difficulties 
with task relevance? It appeared that reconstructive mnemonic 
strategies such as the keyword and pegword methods held great 
promise. 

The keyword method was used thousands of years ago by the 
Ancient Greeks (Yates, 1965), and had been more recently 
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described in popular memory-improvement books (e.g., Lorayne & 
Lucas, 1974); however, it was first investigated scientifically 
by Atkinson (1975), in the learning of foreign vocabulary words. 
In learning that the Spanish word carta means "letter", for 
example, the learner is first shown (or prompted to generate) a 
"keyword" for carta. Since carta is semantically nonmeaningful 
to a novice learner, the only dimension for meaningful 
reconstruction is acoustic . In other words, at this point the 
only thing the learner knows about "carta" is its sound. In this 
case, "cart" is a good keyword for carta, because it is 
acoustically similar to the target word, and is concrete, and 
therefore easily pictured. An elaborative picture, then, could 
show a letter (definition of carta) in a grocery cart (keyword 
for carta). What is then elaborated, then, is not the stimulus 
and the response, but a concrete, meaningful proxy acoustically 
tied to the stimulus, carta, effectively elaborated (shown 
interacting) with the response, a postal letter (for more 
examples, see Mastropieri, 1988). 

Similarly, the pegword strategy (Bower, 1970; Miller, 
Galanter, & Pribham, 1960) employs acoustic rhyming 
reconstructions for numbers (one is bun, two is shoe, three is 
tree, etc.) which are then elaborated with corresponding numbered 
or ordered information. Lebrato and Ellis (1974) employed these 
strategies with a sample of mentally retarded learners, and 
concluded that the strategy had been very effective for 
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facilitating recall of number-word pairs. They concluded (pp. 
712-713): 

[I]magery mnemonics may be a powerful tool in increasing 
learning and retention of educational materials, many of 
which must be learned in a rote fashion. In view of the 
poverty of truly special training and educational methods 
for retarded persons, this method bears careful and 
intensive study. 

However, similar to the Jensen and Rohwer (1963) 
investigation, the experimental materials used (e.g., 1-car, 2- 
flag, 3-clock) provided an effective test of the strategy, but 
failed to demonstrate educational relevance. However, we 
considered keyword and pegword strategies potentially very 
important because the reconstructive component could help 
transform unfamiliar school-relevant content into familiar, 
concrete proxies, while the elaboration component could help 
assure a strong association between known and unknown 
information. We therefore began a series of investigations 
directed toward evaluating school-relevant applications of these 
strategies with exceptional populations. 

Design Considerations 

In our initial investigations, we were concerned with 
determining whether school-relevant mnemonic strategies could 
ever be effective with exceptional learners. At this initial 
stage of a program of research, it is important that the research 
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design be as tightly controlled as possible, so that any possible 
benefit of the particular teaching technique might not be 
overlooked. In order not to make a Type II error, then (i.e., 
that tangible differences due to treatment are not observed) , it 
is important to do everything possible to maximize treatment 
effectiveness. These manipulations could include the following: 

1. One-to-one teaching and testing situations , using trained 
experimenters. Such interventions allow for the least 
possible experimental error from such extraneous variables 
as attention, inappropriate behavior, peer interaction, or 
less-than-optimal implementation. Additionally, individual 
implementations allow for completely random assignment to 
treatment conditions, and avoid " independence” concerns 
which arise when treatments are administered in groups. 

2. Brief . intensive experimental sessions . Short 

implementation periods reduce the possibility of 
experimental error due to interference, fatigue, or 
declining attention. 

3. Experimental materials which test only the effectiveness 
of the strategies in question, and which are thought to be 
highly unfamiliar to learners. Materials which are likely 
to be familiar or even partially familiar can introduce 
experimental error due to prior knowledge. That is, the 
subject responds correctly not because of the effectiveness 
of the teaching strategy, but because he or she already 
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knows the information being "taught." Random assignment to 
treatment groups can reduce concerns of differential effects 
of prior knowledge; however, if subjects already know, for 
example, 20% of the experimental content, that previously 
learned information will not discriminate among treatments, 
and will reduce the experimental power of the design. 

4. Treatments only one session in length . Treatments which 
last longer than one session are vulnerable to subject 
attrition, which can seriously threaten the validity of any 
findings. Longer treatments are also are vulnerable to any 
information or attitudes the student may acquire between 
treatment sessions. For instance, a student may become 
interested in the information being taught and read about it 
at home, between sessions. It is also possible that 
students taught certain information over time could discuss 
this information among themselves between sessions. At best, 
this could invalidate assumptions of "independence," and at 
worst, could represent across-treatment contamination (e.g., 
if students receiving an experimental treatment explain this 
treatment to control group students ) . Any of these 
possibilities could seriously compromise conclusions of a 
particular investigation. On the other hand, one-session 
treatments afford no such possibilities for validity 
threats, especially if students are monitored while the 
treatment is being conducted, so that it is assured that 
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students who have just received the experimental treatment 
do not have the opportunity to interact with students who 
have not had the treatment. 

5. It is also helpful, at this early stage of a research 
program, to employ only a small number of treatment 
conditions . for example, just two or three treatments. Such 
a small number of treatment conditions allows for greater 
statistical power on necessary pairwise comparisons. 
Although limiting the number of treatment conditions also 
limits the number of research guest ions that can be 
addressed, additional experiments can be planned to address 
additional questions. 

Task Considerations 

We employed designs containing the abovementioned features 
in conducting our initial mnemonic investigations. One of our 
first experimental tasks was learning the hardness levels of 
North American minerals, according to Moh's scale. The mineral 
hardness scale is ordinal, in which a higher number denotes a 
harder mineral. For instance, any mineral with hardness level 
six is harder than any mineral with hardness level five. The 
scale ranges from one to ten, with diamond, the hardest mineral, 
representing the only instance of hardness level ten. We chose 
the learning of mineral hardness levels for several reasons. 
First, they were, we felt, virtually certain to be unfamiliar to 
our targeted populations of junior-high-school-aged learning 
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disabled and mildly mentally handicapped students. Second, they 
afforded an excellent test of the utility of both keyword and 
pegword strategies, since learning mineral hardness levels would 
involve learning both a keyword for the mineral name and a 
pegword for the associated hardness number. Third, although it is 
difficult to assert that learning and remembering mineral 
hardness levels is a "typical" school learning task (it was, 
however, among the objectives of the district we worked in), it 
did represent a significant advance toward classroom-relevant 
materials from the earlier experimental associates, such as FROG- 
POCKET or 2 -LADDER. 

Research on Mineral Hardness Levels 

In an initial investigation (Mastropieri , 1983, reported in 
Mastropieri, Scruggs, & Levin, 1985b), LD students were assigned 
at random to one of three conditions and taught individually 
mineral hardness levels via either mnemonic condition, a 
rehearsal-based picture control, or a free study condition. 
Mnemonic condition students were taught keywords for the mineral 
names and pegwords for the numbers one through ten. During the 
same time, rehearsal-based and free study condition students 
received an equivalent amount of time interacting with the 
experimenter, discussing background information on minerals. 
During the instructional period, mnemonic and rehearsal-based 
condition students were shown pictures and given instruction 
appropriate to each condition at a pace of 30 seconds per 
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mineral. In the mnemonic condition, for example, students were 
shown a picture of a horn with a bee hive in it, and were told, 

Hornblende is number five on the hardness scale. The 
keyword for hornblende is horn and the pegword for five is 
hive . Remember this picture of a horn with a hive in it. 
When I ask you about hornblende, first think of the keyword, 
horn, think back to the picture with the horn in it, 
remember that there is a hive in the horn, and give me the 
correct answer, 'five.' What is the hardness level of 
hornblende? [provide feedback]. What do you do when I ask 
you about hornblende? [provide feedback as needed]. 

In the rehearsal-based condition, students were shown color 
photographs of each target mineral for the same amount of time 
(30 seconds) as in the mnemonic condition, while the experimenter 
said, for example, "Hornblende is number five on the hardness 
scale. What number is hornblende on the hardness scale? Good, 
hornblende is five [provide feedback as needed]." This condition 
provided for a direct comparison between mnemonic-based and 
rehearsal-based instruction, with rate of presentation of new 
content held constant. In the free study condition, students 
were provided with a variety of study materials and told to use 
whatever method they felt was best for studying the information. 
This condition provided, in addition to an additional control 
condition, a means of evaluating the rehearsal-based condition 
per se . Since this was a very early test of the potential 
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efficacy of keyword-pegword strategies, we felt that the purely 
random assignment, individual presentations, brief, intensive 
treatments, and single experimental sessions would contribute to 
maximizing experimental power. 

The results of this experiment indicated that students 
instructed mnemonically reliably outperformed students in the 
other two conditions, whose performance did not statistically 
differ. Not only was the overall result "statistically 
significant," it was seen that the differences between mnemonic 
and the other two conditions were very substantial: an average of 
79.0% correct in the mnemonic condition, versus an average of 
27.9% correct in the other conditions. Interestingly, the two 
comparison conditions did not differ significantly from each 
other, underlining the poverty of rehearsal-only methods when 
content is very unfamiliar. Finally, a 24-hour "surprise" 
delayed recall test reported by Mastropieri (1983) revealed a 
statistical interaction, indicating the students in the 
comparison conditions soon forgot what little they had learned, 
while mnemonically-instructed students actually remembered 
slightly more information 24 hours later. 

This finding of mnemonic superiority was replicated on a 
small sample of mildly mentally handicapped (MiMH) students 
(Mastropieri, Scruggs, & Levin, 1986, Exp. 2). Because of the 
small number of students available for the investigation (N = 8), 
we used a within-sub jects crossover design, in which each student 
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learned eight minerals via mnemonic instruction, and eight 
additional minerals via rehearsal . Treatment order and target 
information were counterbalanced, to ensure that between- 
condition differences in treatment order or relative information 
difficulty could not differentially influence outcomes. 

The results of these investigations provided important 
initial information regarding the potential of mnemonic 
instruction of mildly handicapped students. Nevertheless, many 
important questions remained to be addressed. The use of 
individual experimenter-led presentations, single sessions, and 
experimental lists achieved important statistical power, but left 
untested questions of group, teacher-led instruction with actual 
school curricula. However, before we initiated such large-scale 
implementations, we ' elected to replicate our findings, and 
further test the potential of mnemonic instruction for teaching 
different types of information. 

Multiple Attributes 

Designing the experimental condition . Upon examining the 
results of the Mastropieri, Scruggs, and Levin (1985b) 
investigation, we began to wonder how much information could be 
incorporated within a single mnemonic picture. With the 
incorporation of different types of information, different 
mnemonic systems would be necessary, and the information- 
processing load on our target populations would necessarily be 
much greater. For example, what if, instead of teaching a single 
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mineral and associated hardness level , we were to teach hardness 
levels, colors, and common uses associated with specific mineral 
names? Could all such information be incorporated mnemonically 
in a single picture, or would disabled learners be able to absorb 
only a single mnemonically elaborated fact? To address these 
questions, we developed a set of eight mnemonic pictures 
representing these three attributes of each of eight common 
minerals. We retained the pegword for the hardness level, but 
also integrated within the picture the color of the mineral , by 
coloring the pictured keyword, and provided an interactive 
mimetic (representative) picture of the common use. Thus, to 
show that crocoite was two on the hardness scale , orange in 
color, and used by collectors for displays . we constructed a 
picture of orange (color) crocodiles (keyword for crocoite), 
wearing shoes (pegword for hardness level two) in a display case 
(common use). We planned for 30 seconds of presentation time per 
picture, as in the Mastropieri, Scruggs and Levin (1985b) 
investigation, to test whether we could present three items of 
information in the same rate of presentation in which we had 
previously taught only one item of information. 

Designing control conditions . We were also concerned about 
our design of comparison conditions. Frequently overlooked is 
the fact that the conclusions of research investigations have as 
much to do with the control or comparison conditions as they do 
to the researcher's treatment of choice. Lovitt (1988, p. 483) 



Final Report 
20 

has aptly cautioned against the use of comparison conditions that 
are insufficiently described or do not represent state-of-the-art 
treatments. Borkowski and Buchel (1983) have argued that, when 
evaluating specific instructional strategies, the most effective 
control condition should represent the best available treatment 
known at the time. The outcomes of instructional research are of 
little value if they merely document that a specific treatment is 
reliably better than no treatment at all, or a mediocre and 
poorly operationalized alternative treatment. 

In light of our concerns about alternative treatments, we 
aimed for treatments which would also replicate and extend our 
comparison conditions. Specifically, we were concerned with our 
previous rehearsal-based condition, which controlled for the 
overall pace of content presentation, but may not have been the 
most effective use of rehearsal-based instruction, since it did 
not include faster-paced presentations and cumulative review of 
previously-rehearsed information. We were also concerned that 
rehearsal-based conditions may be more effective if less content 
were presented at one time. That is, more total information may 
be learned if less potentially confusing content were introduced 
at one sitting. Therefore, in addition to a free study 
condition, we included two additional rehearsal-based conditions. 
Both included fast-paced instruction, immediate feedback, and 
cumulative review throughout the lesson; however, in one 
condition, we attempted to teach three attributes each of only 
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four rather than eight minerals, in the same amount of time. We 
argued that, conceivably, 100% of the information could be 
learned about four minerals, whereas perhaps only 40% of the 
information might be learned about eight minerals. If this 
happened, it would mean that we had inhibited the performance of 
students in the first rehearsal-based condition by introducing 
too much content, and that students taught less could actually 
learn more . In additipn to the two (fast-paced and slower-paced) 
rehearsal-based conditions, we also added a free study condition, 
as in the previous experiment, as a control for the rehearsal- 
based methods per se. 

In the previous investigation (Mastropieri , Scruggs, & 
Levin, 1985b), we had replaced mnemonic-condition keyword and 
pegword training, in the comparison conditions, with interaction 
with the experimenter on the general topic of minerals. At that 
time, we did not substitute the keyword-instruction time for 
additional content instruction in comparison conditions because, 
we felt, mnemonic students were receiving strategy-relevant 
information only, and not direct training of minerals and 
associated hardness levels. However, we decided for this, and 
future experiments, to replace time spent in keyword and pegword 
training, in the mnemonic condition, with additional direct 
instructional time on the target content in the control 
condition. Therefore, for the remaining studies we conducted, 
control condition students actually received more instructional 
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time (up to 40% more) for target information than did mnemonic 
condition students, who needed additional time to study keyword 
and pegword reconstructions before being presented with the 
actual content. This manipulation, we felt, afforded the most 
rigorous possible test of mnemonic instruction, and more 
accurately met the description of "best available treatment" for 
the control condition. 

Results . In this experiment (Scruggs, Mastropieri , Levin, & 
Gaffney, 1985), as well as the subsequent experiments, mnemonic 
instruction resulted in substantially (and significantly) higher 
levels of learning than did control conditions, and even resulted 
in a higher percentage of content learned than when attributes of 
only four (rather than eight) minerals were taught 1 In addition, 
analysis of each type of attribute (hardness, color, use) 
revealed that LD students were able to retrieve (presumably, 
through imagery) colors as well as representational pictures, and 
these colors could be interpreted meaningfully. Perhaps even 
more surprisingly, we found that rehearsal-based comparison 
conditions resulted in levels of recall that were no higher than 
free study conditions. This was a startling surprise to us 
because, we felt, experimenter-led, fast-paced instruction with 
immediate feedback and cumulative review was virtually certain to 
outperform "free study" conditions. (In fact, in the first 
experiment, one of us predicted rehearsal would prove more 
effective than mnemonic instruction). 
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In a follow-up experiment (Mastropieri , Scruggs, McLoone, & 
Levin, 1985), we decided to teach, not specific attributes of 
minerals (hardness = 2; color = orange; use = displays), but 
dichotomized attributes of these minerals (soft vs. hard; light 
vs. dark color; home vs. factory use). The reason we chose this 
task was that we wanted to know whether we could portray 
symbolically (rather than with representative pictures) mineral 
attributes. In this case we used, to portray hardness, an old 
man (hard) or a baby (soft); to portray color, blackened-in 
keyword (dark) or not blackened-in keyword (light); to portray 
use, a home scene (home use) or a factory scene (industrial use). 
For example, for crocoite, we employed a picture of a blackened- 
in (dark color) crocodile (keyword for crocoite) playing with a 
baby (soft mineral) in a home scene (home use). The questions we 
wished to test, then were: (a) could learning disabled students 
make use of (i.e., correctly interpret) symbolized mineral 
attributes, rather than actual representational pictures?, and 
(b) would LD students become confused with multiple instances of 
the same symbolized attribute (e.g, several "baby" pictures, or 
several factory scenes)? 

In order to investigate these questions, we used a design 
similar to the ones used previously, with three conditions: 
mnemonic, rehearsal-based (with fast-paced questioning, feedback, 
and cumulative review) , and free study. Not only did results 
parallel the findings of previous investigations, in that 
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mnemonically instructed students substantially outperformed 
students in rehearsal-based and free study conditions, we also 
found that free study students performed statistically higher 
than students instructed with rehearsal-based methods! Our 
interpretation of this finding was that LD students, allowed to 
pace themselves, may have been better able to tie the information 
in some way to their prior knowledge system. Students in the 
experimenter- led rehearsal-based condition, on the other hand, 
may have been inhibited from elaborating the information, or in 
any way making the information more meaningful for themselves. 
In defense of rehearsal-based instruction, however, it should be 
acknowledged that our free study condition students were 
individually treated and closely monitored, as in the other 
conditions. This treatment should not in any way be interpreted 
as representative of the undesirable but all-too-prevalent 
condition found in resource rooms, in which students are given an 
"individual” folder of worksheets and asked to complete them in 
situations in which they are not closely monitored. It is also 
true, we feel, that rehearsal-based methods may be more effective 
when the information is more familiar to learners. These, 
however, are empirical questions, which await empirical 
investigation . 

"Visual-spatial displays ." Two additional research studies, 
at least in part, followed from comments offered from anonymous 
reviewers of the research reports. From a anonymous reviewer's 
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comments on a manuscript submitted for publication, we received 
the idea that a "visual-spatial display," of the type proposed by 
Engelmann and Carnine (1982), and in which relationships among 
individual facts are highlighted spatially, would provide a 
superior control condition. In response to this concern, we 
conducted a two-experiment investigation in which "visual-spatial 
displays" replaced the rehearsal-based condition (Scruggs, 
Mastropieri, Levin, McLoone, Gaffney, & Prater, 1985). In the 
second experiment, we also examined potential age constraints of 
mnemonic instruction by employing elementary aged LD students. In 
both experiments, mnemonic condition subjects substantially 
outperformed comparison condition students, including those in 
the "visual-spatial display" conditions. In these experiments, 
the visual-spatial display conditions were neither superior nor 
inferior to free study conditions in promoting learning. 

In response to a reviewer's comments on this manuscript, 
that cells we used in the visual-spatial display conditions 
should have contained pictures of the phenomena (minerals) being 
studied, we, as part of a larger investigation described later, 
created a visual-spatial display condition in which the cells did 
contain pictures of the content elements (dinosaurs). Again, 
mnemonic condition students far outperformed students using 
visual spatial displays (Veit, Scruggs, & Mastropieri, 1986). We 
concluded that such spatial organizing strategies were not 
effective for facilitating the acquisition of unfamiliar content; 
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however, it is possible that such spatial organization is 
potentially valuable in other contexts, for example when 
relationships among previously learned concepts are being taught. 
Again, such questions are, of course, empirical. 

Group Implementations 

The results of the investigations described above suggested 
that mnemonic instruction could result in impressive learning 
gains, as compared with several comparison conditions. On the 
tasks we had employed, mnemonic instruction seemed to be very 
effective, at least when treatment was implemented individually 
in single treatment sessions. A question which could be 
logically derived from these results was whether mnemonic 
instruction would be seen to be similarly effective when students 
were taught in small groups and more than one mnemonic lesson was 
employed . 

Minerals 

We initially addressed these questions in two experiments. 
In one experiment, Mastropieri, Scruggs, and Levin (1986, Exp. 1) 
taught hardness levels of minerals to 56 learning disabled 
secondary-age students in 12 instructional groups. Since groups, 
rather than individuals, were assigned at random to one of two 
treatment conditions, the mean group score, rather than the 
individual subject score, constituted the "unit of analysis" for 
the experiment (Hopkins, 1982). The use of the group score also 
helped maintain the assumption of independence of observations, a 
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necessary requisite for statistical analysis. That is, in a 
single experimental session, any disruption or irregularity which 
may occur could be expected to impact upon all subjects in the 
group, rather than one individual subject. The use of a group 
mean rather than individual scores, therefore, helped assure 
independence of the data. Concerns for the sharply reduced 
number of observations (from 56 down to 12) are mitigated to a 
certain by our concomitant reduction in experimental groups (from 
three to two) as well as the virtual certainty that group mean 
scores will exhibit far less within-condition variability than 
independent subject scores, due to the fact that individual 
"outliers" will be absorbed within each instructional group mean. 
This decreased variability also increased statistical precision 
and compensated to a large extent to the reduction in the number 
of observations (for another alternative, the use of subjects as 
a nested factor, within instructional groups, see Hopkins, 1982). 
In this case, analysis of the data indicated that mnemonic 
instruction had resulted in far greater recall than had 

experimenter-led rehearsal with fast pace, choral responding, 
immediate feedback, and cumulative review. Although the 
experimental task and the single instructional session had not 
changed, the use of groups for instruction provided an important 
extension that allowed us to design more applied research 
studies. 

Dinosaurs 
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Veit, Scruggs, and Mastropieri (1986) extended this research 
by employing, in addition to small group instruction, three 
separate lessons taught over three days. In this case, we 
designed three separate and independent lessons on prehistoric 
reptiles which were taught over three days of instruction. One 
lesson was concerned with the meanings of dinosaur names, another 
addressed attributes of dinosaurs (eating habits, geologic 
period, and an attribute particular to each dinosaur), and 
another lesson taught a list of hypothesized reasons for dinosaur 
extinction. The order of these lessons was counterbalanced 
(i.e., an equal number of students received each lesson in a 
different order) so that the test scores for each lesson could be 
compared without concern for any differential "practice” effects. 
We also wished to combine, for each condition, scores across the 
first, second, and third day of instruction to determine whether, 
accounting for possible lesson difficulty effects, there was any 
tangible change in performance over time. It could be argued, 
for example, that mnemonically-instructed students could begin to 
"catch on" after a day or two of mnemonic instruction, and 
therefore begin to exhibit greater performance gains. On the 
other hand, it was possible that effects would begin to diminish 
over time, as students became confused by the presentation of too 
many mnemonic elaborations. 

In this case, as in the previously described investigation, 
we assigned at random 24 instructional groups of LD students to 
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mnemonic and control conditions. For the vocabulary lesson, the 
mnemonic condition students were taught parts of dinosaur names 
(e.g., ptero - = "winged"; saur = "lizard") using the keyword 
method; control condition students were taught using drill-and- 
practice procedures, as in the group-implemented "minerals" 
study. After learning the word parts, students were tested on 
their ability to comprehend these word parts in novel (for the 
learners) combinations (e.g., ptero/saur = "winged lizard"). For 
the attribute lesson, mnemonic condition students were taught 
using procedures similar to those of the "mineral attribute" 
studies, while the control condition students used a "visual 
spatial display", described above. Additionally, in the mnemonic 
condition we tested whether color could be used symbolically, to 
represent meat-eater (red) or plant-eater (green), as well as our 
previous literal use of color. For the extinction lesson, we 
used a pegword-only strategy to teach possible reasons offered 
for dinosaur extinction in order of plausibility. For example, 
for reason number four . that small mammals may have destroyed and 
eaten dinosaur eggs, we showed a picture of small mammals 
breaking and eating dinosaur eggs on a door (pegword for four). 
Students in the control condition were shown a similar picture 
(without the door and accompanying strategy information) and 
given drill-and-practice , similar to the vocabulary lesson. 
After each day, students were given a test of their immediate 
recall, while on the fourth day, all students were given a 
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cumulative recall test of all information covered. 

Results . Results indicated that students instructed 
mnemonically substantially outperformed control condition 
students on all daily measures, as well on the delayed recall 
measure. They also showed no overall decrease (or increase) in 
learning over time. In addition, in the vocabulary lesson, 
mnemonically instructed students were more able to apply learned 
information to novel contexts, in this case, the translation of 
novel dinosaur names from previously learned word parts. In 
addition to replicating the effects of the group administered 
treatment, then, this investigation pursued two commonly raised 
concerns regarding mnemonic instruction: (a) Is mnemonically 
learned information comprehensible?, and (b) Can students be 
instructed mnemonically over several days without becoming 
confused? The Veit, Scruggs, and Mastropieri (1986) 
investigation provided positive preliminary support for both 
these questions. 

Limitations . Although this investigation maintained most of 
the experimental rigor of the previous investigations, it still 
did not model actual classroom conditions of instruction. First, 
the materials were chosen by researchers interested in validating 
certain types of mnemonic systems , rather than by curriculum 
specialists interested in the content to be conveyed. Second, we 
assured independence of content so that we could counterbalance 
presentation order to more effectively evaluate the cumulative 
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effect of mnemonic instruction, without any potential 

interference from relative lesson difficulty. This means that no 
content overlapped, even to the extent that no specific dinosaur 
mentioned in one lesson would be mentioned in any other lesson. 
Such non-overlapping content, while serving an experimental 
purpose, is unlikely to occur in any school situation. 

Additionally, all presentations were scripted and timed exactly 
for pace of instruction, a condition unlikely to be met in real 
school situations. Finally, the lessons were delivered by 
experimenters, rather than regularly-assigned teachers. 
Nevertheless, the Veit, Scruggs, and Mastropieri (1986) 
investigation provided the most "ecologically valid" information 
to date, and provided important information for us to use in 
designing and implementing future investigations which would take 
into account actual classroom conditions. 

Vocabulary Extensions 

Training 

Concurrent with the investigations studying content 
acquisition, we conducted a series of experiments involving 
vocabulary acquisition of mildly handicapped learners. In these 
experiments, in which students again were randomly assigned, and 
individually taught in single instructional sessions, we 
investigated several issues of relevance to mnemonic instruction. 
In an initial vocabulary investigation, Scruggs, Mastropieri, and 
Levin (1985) taught concrete vocabulary words to 20 MiMH 
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students. Because of the relatively small sample size, we used a 
crossover design, in which each student was taught ten vocabulary 
words mnemonically , and ten vocabulary words via rehearsal-based 
instruction. We developed both mnemonic and rehearsal-based 
materials for all 20 words, however, and alternated sets of 
materials so that the actual information taught did not vary as a 
function of condition, and relative word list difficulty could 
not be a factor in the outcome. Likewise, we alternated 
treatment orders, so that half of the students received mnemonic 
instruction first, while the other half received rehearsal-based 
instruction first. This was done to eliminate concerns that the 
first (or second) presentation would result in differential 
performance, regardless of condition. 

We also employed, for this investigation, low-frequency 
vocabulary words from a scrabble dictionary, to eliminate prior 
knowledge concerns (e.g., bugsha = money; dogbane = tropical 
plant; peavey = hook) . We also selected words which easily lent 
themselves to keyword reconstructions (bugsha = bug; dogbane = 
dog; peavey = pea), as we intended this to be a test of the 
keyword method under ideal conditions. We found, in fact, that 
under these conditions, students recalled far more vocabulary 
definitions when instructed mnemonically than when experimenter- 
led rehearsal was used. 

Independent Strategy Generation 



In another vocabulary investigation, (Mastropieri , Scruggs, 
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Levin, Gaffney, & McLoone, 1985) we examined, in Experiment 1, 
whether LD students could be effectively taught vocabulary (the 
same materials as in the previously described investigation) via 
the keyword method, and, in Experiment 2, whether another sample 
of LD students could effectively generate their own mnemonic 
images, given verbal descriptions of vocabulary words, keywords, 
and definitions. Experimenter-led rehearsal served as the 
control condition in both experiments. Results indicated that 
the keyword method was a very effective treatment for initial 
vocabulary acquisition, and that LD students could, given 
keywords and definitions, generate their own interactive images, 
to the extent that they still significantly outperformed their 
control counterparts, but not by as wide a margin as when they 
were provided with interactive mnemonic pictures. This finding 
provided promise that students, under some circumstances, could 
learn to generate their own complete mnemonic strategies. 

We tested this hypothesis in a study by McLoone, Scruggs, 
Mastropieri, and Zucker (1986), in which students were directly 
taught a list of English or Italian vocabulary words, and 
afterwards trained to create their own keywords and interactive 
images on the opposite list (we counterbalanced English and 
Italian words across learning and transfer tasks so the two tasks 
would be of similar difficulty). Again, we found that the 
superior effect of keyword instruction was manifested even when 
students were trained to create their own mnemonic keywords and 
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interactive images. We were, however, reluctant to assert that 
students could easily transfer keyword-type mnemonic strategies, 
in that the task we employed was experimental, and the ability of 
LD students to transfer this method in actual classroom 
situations was, to this point, unstudied. 

Concrete vs. Abstract Words 

In a third vocabulary study (Mastropieri , Scruggs, & Fulk, 
1990), we addressed three additional research questions: (a) 
could LD students benefit from keyword vocabulary instruction 
when vocabulary were not selected for keyword "obviousness?"; (b) 
could LD students learn abstract as well as concrete vocabulary 
with the keyword method?; and (c) does mnemonic instruction 
inhibit comprehension in any way? Impetus for this investigation 
came from a study by Johnson, Adams, and Bruning (1985), who 
provided evidence that college undergraduates studying 
"difficult" vocabulary words remembered mnemonically-instructed 
concrete vocabulary, but did not recall mnemonically-instructed 
abstract vocabulary, any better than students had under free 
study conditions. We decided to test their conclusion, that the 
keyword method was ineffective for difficult abstract vocabulary 
words, with a sample of learning disabled students. In this 
investigation, we employed a mnemonic condition, and a rehearsal- 
based control condition. We adapted the words of Johnson et al. 
(1985) with our own mnemonic and control pictures. To test 
whether our students would also comprehend the information, we 



Final Report 
35 

devised a comprehension task, in which students were required to 
identify the target word when used in a context separate from 
that in which it was taught. The vocabulary words used by 
Johnson et al. (1985) were difficult (e.g., catafalque, 
saprophytic, intercalate), and had not been selected for keyword 
obviousness. We felt certain that, if we could teach these words 
mnemonically to a junior-high age LD students, we could teach any 
virtually any vocabulary words to similar students. 

Again, the results supported the effectiveness of mnemonic 
instruction. Not only did the mnemonically-instructed students 
outperform the rehearsal-condition students on recall of both 
abstract and concrete information, they also exhibited a 
substantial performance advantage on the comprehension task. The 
results of this investigation supported the notion that mnemonic 
instruction is effective for more ecologically-valid (less 
contrived) content, and facilitates, rather than diminishes, 
comprehension. Results of this investigation, furthermore, were 
particularly helpful in adaptation of specific curricular 
materials required for the grant-supported research 
implementation projects which followed. 

Prose Adaptations 

Prior to large-scale implementation of mnemonic instruction, 
which would involve workbooks and other classroom materials, we 
felt that we should evaluate the ability of LD students to 
benefit independently from mnemonic illustrations and strategy 
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information imbedded within textual material. in other words, 
would the previous effects of mnemonic instruction of lists of 
vocabulary and factual information still be realized when this 
information was embedded within "textbooks" which students read 
for themselves? We investigated this issue in two research 
studies, involving three experiments. Scruggs, Mastropieri, 
McLoone, Levin, and Morrison (1987), in two experiments, 
developed mnemonic "textbooks" which provided both content and 
strategic information about mineral dichotomies (Exp. 1) and 
specific mineral attributes (Exp. 2). Control condition students 
read the identical passages, without specific strategy 
information, and with representative, rather than mnemonic, 
pictures. In both experiments, students who read mnemonic 
materials significantly outperformed students who read control 
materials; in Experiment 1, the mnemonic condition advantage was 
still evident after a one-week delayed recall interval. 
Furthermore, in Experiment 2, students who read mnemonic 
materials describing specific mineral information were more able 
than control condition students to infer attribute dichotomies. 
This latter finding provided further support that mnemonically 
instructed students comprehend better, as well as recall more, 
than students instructed by other methods. 

In a second investigation (Mastropieri, Scruggs, & Levin, 
1987a) we embedded mnemonic pegword illustrations relevant to 
ordered reasons for dinosaur extinction within "textbook" 
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passages. In this experiment, we employed three conditions: 
mnemonic picture, picture control, and no picture control. We 
found that the representative picture control materials improved 
learning over the levels obtained by students in the no picture 
condition; however, only students in the mnemonic picture 
condition were able to accurately recall reasons for dinosaur 
with respect to their rated order of plausibility. 

These two studies led us to believe that material 

development for classroom instruction was very possible, in that 
students had independently benefited from text-embedded mnemonic 
strategies. We next turned our attention to a careful evaluation 
of the interaction of mnemonic strategies with the pre-determined 
content of specific curriculum materials. 

Grant-Supported Research Implementation Studies 
At this point in our research, we began to feel confident 
that mnemonic strategies were potentially very powerful 

facilitators for students characterized as LD or MiMH (for 
reviews, see Mastropieri, Scruggs, & Levin, 1985a; 1987b). Over 
several "laboratory"-type investigations, we had found that such 
strategies resulted in consistently and substantially higher 
levels of performance than rehearsal-based instructional 
routines, on immediate as well as delayed recall measures. 
Furthermore, we found that several related pieces of information 
could be presented within a single mnemonic picture, and that 
this information could be represented literally, symbolically, or 
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acoustically (with keywords or pegwords). We also had found that 
color could be used to represent or symbolize information, and 
that mnemonic pictures and strategies could be embedded within 
textbook-like reading materials. Also, we had seen that mnemonic 
instruction facilitates comprehension as well as recall, and that 
it could be implemented with small groups as well as individual 
subjects, and over several administration periods, without any 
observable negative effects from interference from previously- 
learned mnemonic systems. 

During this research program, had any of our specific 
research questions resulted in negative or equivocal effects, we 
would have felt the necessity to revise our materials and/or 
procedures and conduct additional research in that particular 
area. The reason these studies consistently supported mnemonic 
strategy instruction was, we feel, partly due to the 
extraordinary power of these strategies, and partly due to the 
fact that we chose to conduct a series of investigations , in 
which each new investigation represented only a small departure 
from the previous investigation. Each successful investigation, 
then, provided us with additional information, which we were able 
to incorporate in the next investigation to increase the 
probability of success. We also felt that, taken together, a 
substantial number of replications would offer a more convincing 
case for the power of mnemonic instruction than would, for 
example, one very large scale investigation, in which several 
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different variables were interacting simultaneously. 

Textbook Analysis 

With this body of research studies completed, we felt we 
were very close to attempting broad-based classroom applications 
of mnemonic instruction. The next step we took, then, was to 
evaluate actual classroom curricular materials with respect to 
their potential for mnemonic adaptation. The content we first 
examined was U.S. history during World War I. We decided to 
evaluate social studies before more conceptually difficult 
curricula such as science; we chose World War I because, if our 
adaptations proved to be effective, we wished to implement these 
materials during the second half of the year, and therefore chose 
a content not likely to have been covered in class by then. 

The first thing we found in our textbook analysis was that 
not all information lent itself to keyword or pegword-type 
reconstructions. In attempting to uncover the reasons for this, 
we discovered that keyword-appropriateness was largely determined 
by the variables of concreteness and meaninafulness (or 
familiarity). That is, keyword reconstructions were most 

appropriate when information was non-meaningful to learners. As 
we had argued previously, "the recoding component of the keyword 
method serves to transform unfamiliar, nonmeaningful stimuli into 
more meaningful entities" (Mastropieri , Scruggs, & Levin, 1985a, 
p. 40). But what about information that was already familiar to 
learners? Such familiar information could include conditions of 
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life at particular historical periods, and specific attributes of 
new inventions or weapons of war. In addition, we determined 
that familiar information could be either concrete or abstract . 
If information to-be-learned is both familiar and concrete, it 
could be easily pictured in a representative (or mimetic ) 
drawing. However, abstract information, even though familiar to 
learners, could be difficult to picture. Such information could 
include such abstractions as justice, religion, Republicans, or 
U.S. policy. In cases such as these, it does not seem appropriate 
to establish semantically-irrelevant retrieval links (e.g., with 
keywords) when it may be possible to build on the underlying 
meaningfulness of the information. In these cases, then, 
symbolic reconstructions of the information can be made, 
substituting symbols such as scales, church, donkeys, or Uncle 
Sam, respectively, for the abstract concepts mentioned above. We 
had also found, from previous research, that attributes such as 
carnivore and hard/soft dichotomies could be effectively 
symbolized. 

Reconstructive Elaborations 

We therefore used this system of mimetic, symbolic, and 
acoustic (keyword) reconstructions to adapt the most important 
content covered in the relevant textbook chapters on U.S. 
involvement in World War I. Including a keyword-embedded first 
letter strategy for learning lists of information (e.g., 
countries of the Central Powers), we referred to the entire model 
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as "reconstructive elaborations" (Mastropieri & Scruggs, 
1989c,d) . We evaluated its effectiveness by using these and 
picture-control materials to teach 31 important facts and 
concepts relevant to World War I (in 28 minutes of instruction), 
to 30 mildly handicapped high school students, individually, in a 
single session (Scruggs & Mastropieri, 1989a). We found that 
students who had been instructed via the "reconstructive 
elaborations" methods and materials learned nearly twice as much 
information as those taught using the picture control materials. 
We also found that all elements of the model — mimetic, 
symbolic, acoustic, first letter — resulted in significantly 
higher scores than did control presentations of the same 
information, and maintained a significant advantage over a 3-4 
day delayed recall interval. The results of this investigation 
underlined the value of an overall model of elaborative 
strategies in special education, and paved the way for research 
implementations . 

Classroom Implementations 
Design Considerations 

Having determined that the materials themselves were 
effective in promoting learning and retention, we felt that we 
were ready to attempt classroom implementations of these mnemonic 
methods and materials. In conducting such classroom-based 
research, some experimental control will almost certainly be 
lost. Under actual classroom circumstances, instruction may not 
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always be delivered precisely as intended, subject attrition or 
interference can inhibit research findings, random assignment to 
treatment conditions can be difficult or impossible, and 
classroom factors, such as teacher variables, peer interactions, 
or time of day constraints can seriously compromise the validity 
of study outcomes . 

Classroom-based research is not only more expensive in time 
and resources to implement, it is more difficult to monitor. An 
ideal research design involves the random assignment of perhaps 
10 - 20 classrooms per condition to treatment conditions, and the 
use of each classroom mean score (or subject scores treated as 
nested effects) as the appropriate unit of analysis. Such a 
design could effectively control for classroom effects, teacher 
effects, and non-independence of data resulting from treating 
each student as the appropriate experimental unit. Such designs, 
however, are extremely difficult in practice to set up and 
monitor. Even if sufficient resources are available to conduct 
such research, the difficulties inherent in monitoring fidelity 
of implementation will likely result in a loss of experimental 
control that will more than compensate for any statistical 
advantages gained from the design. 

Nevertheless, we do feel that researchers should strive to 
avoid the type of classroom X treatment confounding that results 
from assigning a small number of classrooms (e.g., one per 
treatment) to treatments and treating each student in each 
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classroom as an independent unit. We have attempted to address 
these problems with the use of within-sub ject designs, in which 
each student receives each treatment, in counterbalanced order, 
and therefore serves as his or her own experimental control. 

For classroom research implementation studies, then, design 
considerations should be different than those described for 
laboratory- type experiments. These considerations, we feel, 
should include the following: 

1. Base classroom research as literally as possible on 
previously conducted laboratory- type research with very 
rigorous experimental designs. If findings of classroom 
applications replicate previous experimentally-rigorous 
laboratory- type studies, they will be less susceptible to 
question. 

2. Use of several, rather than one, classroom, to eliminate, 
as much as possible, effects due to particular classroom 
factors . 

3. When random assignment is not possible (and it very 
frequently is not) , within-sub jects designs can be very 
effective alternatives. In addition, within-sub ject designs 
are more powerful statistically, and better protect against 
attrition effects — each subject is his or her own control, 
so that when subject attrition occurs, it can not 
differentially affect experimental conditions. "Carryover" 
or transfer effects are potential problems with these 
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designs, but can be directly assessed with careful planning 
of treatment orders and strategy questioning. 

4. Potentially confounding variables such as treatment order 
or chapter difficulty can be addressed in wi thin-subject 
designs by counterbalancing such factors across classrooms. 

5. Many replications of classroom-implementation research 
studies should be planned, as a number of replications will 
help establish the validity of findings. 

Results 

We first implemented classroom-based mnemonic instruction in 
three junior-high school self-contained classrooms, in a within- 
subjects design (Scruggs & Mastropieri, 1989b). In this design, 
students received the World War I chapter mnemonically , the 
Roaring 20s chapter traditionally, the Depression-era chapter 
mnemonically, and the World War II chapter traditionally, in an 
"A-B-A-B" type design. Analysis of the results indicated that 
students learned far more information when instructed 
mnemonically. Furthermore, average weekly grades, ,, D+" under 
traditional instruction, increased to "Bs" under mnemonic 
instruction . 

One limitation of this study was the fact that some chapters 
were taught mnemonically while others were not. Such a 
limitation leaves open the alternative explanation that the World 
War I and Depression chapters were simply easier chapters than 
were the Roaring 20s and World War II chapters. Although such an 
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explanation seems unlikely in light of the volume of previous 
research, it nonetheless needed to be addressed. We planned an 
additional experiment (Mastropieri & Scruggs, 1988), in which 
each of four classrooms received different mnemonic and 
traditional chapters, in a different order. Each chapter was 
covered over a period of two weeks. Classroom 1 received 
instruction in order A-B-A-B (in which A = traditional 
instruction and B = mnemonic instruction); classroom 2 received 
order B-A-B-A; classroom 3 received order A-A-A-B; and classroom 
4 received order B-B-B-A. In classroom 4, we wished to test 
additionally whether we would observe any spontaneous transfer of 
mnemonic strategies, after six weeks of mnemonic instruction. 

Results replicated the findings from the previous U.S. 
history investigation, in that students when instructed 
mnemonically scored much higher on tests, including recall tests 
of up to eight weeks of instruction, than when they were 
instructed traditionally. Additionally, teachers rated mnemonic 
instruction as significantly more appropriate for LD students, 
and students also strongly favored the mnemonic condition. 

Findings of the Mastropieri and Scruggs (1988) investigation 
have since been replicated and extended, using similar wi thin- 
subject, "crossover” research designs. Content has included u.S. 
History (French and Indian & Revolutionary Wars) in a mainstream 
setting (Mastropieri & Scruggs, 1990); state (Indiana) history 
(Mastropieri & Scruggs, 1989b); U.S. states and their capitals 
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(Mastropieri , Scruggs, & Bakken, 1990); as well as earth and life 
science content (Scruggs & Mastropieri, in press a). These four 
investigations all involved two- to four-week classroom 
implementations, and revealed very positive effects of mnemonic 
instruction on recall and attitude toward instruction. In a 
separate investigation involving science content, Mastropieri, 
Emerick, and Scruggs (1988) employed teacher-constructed 
materials, which included stick figures and cutouts from 
magazines, to test whether such teacher made materials could also 
be effective. In all investigations, it was found that mnemonic 
instruction resulted in far greater levels of achievement than 
did more traditional teacher presentations. 

Transfer 

In a set of experiments (Scruggs, Mastropieri, Jorgensen, & 
Monson, 1986; Scruggs & Mastropieri, 1988), we had found that 
highly able ("gifted") students could spontaneously (i.e., 
without training) transfer mnemonic strategies to novel tasks, 
with little or no prompting. Normally-achieving students, under 
the same set of conditions , were much less successful at 
transferring the strategy. Furthermore, our implementation 
studies had demonstrated that spontaneous transfer did not occur 
with LD students, even after six weeks of mnemonic teaching of 
similar content! Clearly, if LD students were to begin to use 
mnemonic strategies independently, specialized training 
procedures would be necessary. 
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We had previously addressed the issue of student transfer of 
mnemonic techniques to independent learning (Mastropieri, 
Scruggs, Levin, Gaffney, & McLoone, 1986; McLoone, Scruggs, 
Mastropieri, & Zucker, 1986); however, we had not attempted it 
previously in an implementation study. Scruggs and Mastropieri 
(in press a), after implementing three weeks of mnemonic 
instruction in life and earth science, taught an additional 
chapter in earth science using a procedure whereby mnemonic 
strategies were generated collectively by the class. Students 
then drew the mnemonic illustrations in their workbooks. Although 
overall level of recall of these student-generated mnemonics was 
very high, it was also found that less than half the content was 
covered under this condition, as compared with teacher-provided 
mnemonic units. We concluded that mildly handicapped students 
could generate their own mnemonic strategies, and that these 
strategies were very effective, on the whole. However, we argued 
that, given the extra time necessary for students to generate 
such complex strategies, teachers must decide whether the content 
or the strategy is of the most importance in specific teaching 
situations. If the strategy is more important than the content 
being used to teach the strategy, then such strategy training is 
justifiable. If, on the other hand, the content in question is 
of the most importance, then teacher-provided mnemonics should 
probably be employed. 

As a final generalization study, Fulk (1990; reported in 
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Fulk, Mastropieri, & Scruggs, 1990) provided mnemonic strategy 
generalization training that incorporated attributional 
retraining with 56 sixth through eighth grade learning disabled 
students. Subjects were randomly assigned to one of three 
individually administered treatment conditions: mnemonic 
generalization training, mnemonic generalization training 
combined with attribution retraining, and a directed rehearsal 
comparison. This design allowed comparison of LD subjects' 
performance across experimental conditions on recall of 
information in each of three phases: training, prompted transfer, 
and unprompted transfer. Subjects were taught varied content 
during each experimental phase. The first phase emphasized 
training of the condition-specific strategy with experimenter 
provided pictures. The second phase was a guided practice 
prompted transfer phase. Phase three occurred at one-day and 
two-week delay intervals to assess unprompted generalization. 
Three dependent variables were collected and analyzed for each 
day of the investigation: (a) production tests, (b) 
identification tests, and (c) strategy reports. In addition, the 
one-day delayed task was followed by a backward retrieval test. 
Additional measures that followed the two-week delayed task were: 
backward retrieval, cumulative delayed test and a 
postintervention attribution assessment. Strategy report 
information was categorized and analyzed relative to levels of 
strategies employed. Data were analyzed with Analyses of 




Final Report 
49 

Covariance, using psychometric intelligence test scores as 
covariates, and appropriate post hoc comparisons. Significant 
differences were found favoring the mnemonic conditions on 
prompted transfer tasks on the second and third day of 
instruction. Mnemonic condition students also outperformed 
directed rehearsal condition students on a two-week delayed 
transfer task to different content. Fulk, Mastropieri, and 
Scruggs (1990) concluded that a three-day mnemonic generalization 
training program could be used to promote transfer of mnemonic 
strategies to different content, at least two weeks subsequent to 
training. The additional attributional retraining apparently had 
little or no effect on generalization performance. 

Independent Replications 

In addition to the work described above, there have been a 
number of additional research studies conducted by others which 
have made substantial contributions to the area of mnemonic 
strategy instructional research. To our knowledge, all of these 
investigations have been based on doctoral dissertation research. 
Such research investigations are important not only to answer 
additional research questions, but also to provide important 
external validity to the work of other researchers. For 
instance, a specific instructional technique may be found to be 
generally effective, but is only effective when certain 
individuals conduct the research. Such a finding would suggest 
that some perhaps unstated component of the success of the 
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research is strongly tied to the individuals conducting the 
research. This would therefore strongly limit the external 
validity of the findings. On the other hand, work from one 
researcher or group of researchers which is replicated by 
independent researchers strongly argues for the external validity 
of that research. 

Mnemonic instructional research in special education has 
very recently been conducted by researchers working independently 
from the present authors (Laufenberg, 1985, reported in 
Laufenberg & Scruggs, 1986; McLoone, 1985; Tolfa-Veit, 1985; were 
also dissertations involving mnemonic strategy research, but were 
not conducted independently of the present authors ) . To our 
knowledge, all of these dissertations have supported our findings 
regarding the powerful learning effects produced by these 
strategies. Taylor (1981) conducted an initial vocabulary study 
in which keyword- instructed LD students far outperformed 
controls; however, the provision of the keyword to mnemonic 
condition students during testing provided (we felt) an unfair 
prompt to the experimental condition. Berry (1986) provided less 
equivocal support for keyword-based vocabulary instruction, in 
that unprompted LD students instructed mnemonically far 
outperformed controls, in each of two experiments. Yuen (1985) 
provided evidence that MiMH students could be taught abstract 
vocabulary with the keyword method, although his results were 
somewhat obscured by floor effects, perhaps as a result of 
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insufficient instructional time. Condus (1984; reported in 
Condus, Marshall, & Miller, 1986) demonstrated that keyword 
vocabulary instruction was very effective when implemented in LD 
classroom settings over five weeks of instruction; Powell-Brown 
(1989) reported that keyword vocabulary instruction resulted in 
higher levels of LD students' learning and recall than a 
"semantic mapping" condition; and King (1989) provided additional 
support that LD students could use keyword strategies in learning 
content-area terminology. These six dissertations, taken 
together, provide independent support for the positive effects of 
keyword vocabulary instruction. 

Additionally, dissertations by Willott (1982) and Greene 
(1988) have investigated the use of pegword strategies to 
facilitate the learning of multiplication tables. Using somewhat 
different strategies, both reported that mnemonic instruction had 
promoted more efficient acquisition of math facts. 

Altogether, then, the results of these eight dissertations 
suggest that there are few, if any, "researcher effects" in the 
line of research we have described. Taken with our approximately 
two dozen studies, we feel that the previous potential of 
mnemonic instruction has become a present reality. 

The Future 

To date, we have found that mnemonic instructional methods 
and materials, both teacher and researcher-developed, can produce 
dramatic gains in classroom learning for special education 




students . 
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(For support of our claim that these are the most 
effective strategies ever experimentally investigated in special 
education, see Mastropieri & Scruggs, 1989a). In spite of the 
quantity of research to date on the use of mnemonic techniques in 
special education, we feel that there is still a great deal of 
research to be conducted. We believe that mnemonic instruction 
of the type similar to that described here could be very helpful 
in facilitating the acquisition of basic skills, such as phonics 
(Ehri, Deffner, & Wilce, 1984) and spelling, and mathematics 
operations, perhaps using the "Yodai" method (Machida & Carlson, 
1984). Whether or not such strategies are ultimately helpful for 
mildly handicapped students, however, awaits further research. 
Likewise, further research on the independent transfer of 
mnemonic strategies remains to be completed. Again, we feel that 
any such research should parallel the development we have 
described here: specific strategies should be validated in 
laboratory- like settings, and, if effective, evaluated again in 
small group, and then in classroom presentations. As such 
research evolves, the designs and materials used in these studies 
should also evolve. 

Conclusions 

Results of several years of laboratory- type investigations 
had previously indicated that mnemonic instructional techniques 
had great potential in improving the learning and memory of 
mildly handicapped students. As a result of the present three- 
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year, federally-funded grant project, we can confidently add that 
classroom textbooks can be adapted to mnemonic instructional 
materials, and implemented in special education classrooms for 
extended time periods. When this is done, remarkably strong 
learning effects can be obtained in areas such as American 
history, state history and social studies, geography, life 
science, earth science, and earth history (Scruggs & Mastropieri, 
1990). These effects have been seen to maintain for delayed 
recall periods of as high as eight weeks. 

In addition, we have seen that students can be taught to 
generate their own mnemonic strategies when prompted by the 
teacher during the course of instruction and when trained 
independently by experimenters. Trained students have been seen 
to successfully generate their own effective mnemonic strategies 
to substantially different content, unprompted and at least two 
weeks after training. Although the generalization effects have 
shown that LD students can be trained to significantly improve 
their own learning, students generating their own strategies have 
learned less content, and learned it less well than when 
previously developed mnemonic strategies are provided to them by 
teachers. When considering training procedures, teachers will 
need to determine whether, for particular units of instruction, 
the content, or the strategy, is of most importance. 

We have argued that applied research should be firmly 
grounded in theories of learning and instruction, as well as 
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theories of specific disability areas. Initial research, testing 
the potential of such strategies under optimal experimental 
circumstances, provides a necessary first step in validating and 
refining the specific instructional strategies (for another 
opinion, see Shepherd & Gelzheiser, 1987; and Pressley, Scruggs, 
& Mastropieri, 1989, for our response). 

Once strategies have been thoroughly tested in one-to-one 
laboratory situations, using a number of strategy variations, 
they should be tested in small group situations, as well as 
independent learning situations. Additional content adaptations 
should be tested, including investigations of the effects of 
repeated strategy presentations. If such investigations are 
positive with respect to the strategy being studied, applications 
in "real" classroom settings are necessary to provide external 
validity. Throughout this program of research, we have argued 
that small, replicated extensions, conducted frequently over 
time, provides the greatest overall support for the strategies. 
Replications by independent researchers are also critical to 
establish the overall value of these strategies. The final step 
in any research program, is for individual teachers to validate 
the strategies in their own classrooms, using formative 
evaluation techniques (Mastropieri & Scruggs, 1987). 

After a decade of mnemonic research, we feel sufficiently 
confident in the power of these methods that we can generally 
recommend their use by special education teachers. In a 
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forthcoming issue of Learning Disability Quarterly , devoted to 
memory and learning disabilities (Scruggs & Mastropieri, in press 
b) we make such a recommendation (Mastropieri & Scruggs, in press 
a). Additionally, we have recently completed a book (Mastropieri 
& Scruggs, in press b) in which we described precisely how such 
strategies can be developed, for a variety of classroom 
applications. Nevertheless, if we feel positive about the use of 
mnemonic instructional techniques, we hope that support is 
limited to their continuing empirical support in the research 
literature. We hope we will be able to play a role in 
contributing to this future research support. 
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Enhancing Academic Performance 
with Mnemonic Instruction 

Margo A. Mastkoi’ii-ri and Marmara J. Mijsiiinski Eki.k 



I his chapter ilcsctihcs icccnt advances in inuciuonic (memory enhancing) 
instruction with learning disabled populations. Particular emphasis is given 
to several long-leim classroom interventions in which we have adapted 
classroom materials to incorporate the use of specific mnemonic strategies 
in the science and social studies areas. In these classroom-based interven- 
tions, a wide variety of dependent measures have been employed includ- 
ing. immediate and long-term recall tests, interviews regarding strategy 
usage, students and teachers* attitudes toward mnemonic instruction, stu- 
dents ability to generate such strategies independently, and students’ over- 
all weekly assigned class grades. All results to dale indicate that: (a) stu- 
dents’ academic performance on immediate and delayed recall measures 
increased significantly under mnemonic instructional conditions; (b) stu- 
dents reported enjoying instruction more under mnemonic instructional 
conditions; (c) mnemonically instructed students accurately reported the 
specific strategies used to retrieve the information; (d) students reported 
wanting to use similar mnemonic instructional procedures for other 
academic areas; (c) teachers reported enjoying the use of the mnemonic 
uialeiials; (I) teachers staled that students appeared more motivated to 
learn under mnemonic instructional conditions; and (g) teachers reported 
that students participated more during instruction under mnemonic in 
slructional conditions. 

first, some initial mnemonic instruction investigations that occurred in 
laboratory-type settings using experimental materials are described. The 
results of these investigations were promising and provided the foundation 
lor furthei investigations, although they themselves provided little in- 
formation for long-term classroom applications of these strategies. Second, 
the development and expansion ol the model, “reconstructive elabora- 
tions, tor adapting all content areas to mnemonic instruction is presented. 
Third, long-term classroom implementation studies in social studies and in 
science aie described, (dually, assumptions regarding the underlying 
theoretical support lor the explanations ol the success of mnemonic in- 
struction with learning disabled populations are provided. 
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Interest in memory-enhancing devices has existed for centuries. Some 
historians report that training in specific mnemonic techniques was com- 
mon practice before the invention of the alphabet and printing press (see 
Yates, 1006, for a review). Even empirical investigations in mnemonics 
have been conducted for several decades (e.g., Bower, 1070), although 
much of this initial work was aimed at differentiating between verbal and 
imuginal processes, rather than at increasing learning per sc. Simul- 
taneously, some researchers investigated the tise of mnemonic techniques 
involving simple verbal elaborations with retarded populations (e.g., Jen- 
sen & Roliwer, l%3). More recently, however, Pressley and his colleagues 
employed mnemonic techniques in investigations with school-age popula- 
tions with the primary intent of determining the effects on learning (e.g., 
Pressley, Levin, & Delaney, PJ82). Results of these investigations pro- 
vided some of the initial directions lot research with learning disabled 
students that followed. The latter investigations are described below, first 
under vocabulary studies, then under attribute studies. 



Vocabulary Studies 

Some early investigations using specific mnemonic procedures to leach 
learning disabled (LD) students vocabulary words were conducted by 
Mastropieri, Scruggs, Levin, GalTney, and McLooue (PJ85). In a study 
containing two experiments, junior high school LD students were taught 
English vocabulary words using exper imenler-providcd illustrations 
(Exp. I), or student-generated elaboralive images (Exp. 2). Results of both 
experiments indicated that mnemoiiically instructed students outper- 
formed students in a directed instruction control condition. Additionally , 
students in the condition with the experimenter provided illustrations 
recalled more than those in the condition with student generated images. 

In a followup investigation McLoone, Scruggs, Mastropieri, and Zucker 
(PJ86) examined the transfer of these mnemonic strategies across lists 
of English and Italian vocabulary words. Junior high school LD students 
were taught to use the mnemonic strategy or to use a directed rehearsal 
approach. The results paralleled those of the eailier vocabulary studies in 
that mnemoiiically instructed students successfully transferred the strategy 
and recalled more than their Control counterparts. Veit, Scruggs, and 
Mastropieri (PJ86) added evidence that LD middle school-aged students 
significantly outperformed their control subjects in learning the roots of 
Check words. In that investigation, students successfully maintained the 
learning on surprise delayed recall measures. 

In a more recent study, Mastropieri, Scruggs, and bulk (in press) ex- 
tended the results of the previous studies. In this study, abstract vocabulary 
words were selected as target materials, and comprehension as well as re- 
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call measures were employed. Again, junior high school LD students in the 
mnemonic condition not only recalled more abstract words, but also “com- 
prehended” more words than control students. Taken together, the results 
of the vocabulary studies indicated that: (a) LD students could achieve 
superior performance on vocabulary tasks using the keyword method on 
both immediate and delayed recall measures; (b) LD students generated 
elaborativc interactions and transfered the strategy to similar task; and, (e) 
LD students’ comprehension of abstract vocabulary was enhanced using 
these strategics. 

Attribute Studies 

Simultaneous with the series of vocabulary studies, we conducted parallel 
studies to examine the instruction of information that contained multiple 
attributes, rather than only a single definition as in vocabulary tasks. Mas- 
tropieri, Scruggs, and Levin (1985a), for example, taught ninth-grade LD 
students the hardness levels of minerals using a combined keyword- 
pegword strategy. Mnemonically instructed students outperformed stu- 
dents in the control conditions of free-sludy control and direct questioning 
on both an immediate and a surprise delayed recall test. In a followup 
study, it was found that this type of instruction could be delivered success- 
fully in small group instructional formats (Mastropieri, Scruggs, & Levin, 



Although these results provided positive findings, it was unknown 
whether or not LD students could learn more than one or two pieces of 
information mnemonically. In other words, would LD students begin to 
confuse the mnemonic images as more and more information was pre- 
sented to them? In a series of followup studies designed to address this 
question, LD students were taught multiple attributes of minerals (color, 
hardness, and use) in three instructional conditions: a combined mnemonic 
strategy, free study, or direct instruction. Results indicated that mnemoni- 
cally instructed students significantly outperformed those in the two con- 
trol conditions. In a followup study, Mastropieri, Scruggs, McLoonc, and 
Levin (1985) used dichotomies (e.g., hard vs. soft mineral, pale in color vs. 
dark in color, used in the home vs. used in industry) of the same informa- 
tion and found that mnemonically instructed students outperformed stu- 
dents in the control conditions. Several additional studies were conducted 
to answer the following questions: (a) the extent to which visual-spatial 
display treatment would compare with mnemonic conditions (Scruggs, 
Mastropieri, Levin, McLoonc, Gaffney, & Prater, 1985); (b) whether 
prose passages that were embedded with mnemonic illustrations could 
facilitate learning (Mastropieri, Scruggs, & Levin, 1987a; Scruggs, Mas- 
tropieri, McLoonc, Levin, & Morrison, 198b); and (c) whether several 
days of related instruction using mnemonic strategies could enhance 
learning (Veil, Scruggs, & Mastropieri, 198b). In all cases, students who 
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weie insli tided with mnemonic strategics consistently outperformed their 
coniiol coiinicr 'parts. All liiulings indicated: (a) increases on immediate 
and delayed recall measures; (b) increases on application and comprehen- 
sion measures; (c) ability to benefit from multiple attributes; (d) ability to 
generate elaboralive images; (e) ability to transfer strategy to a similar 
tasks, and (f) ability to indepeudeully read and execute Ibe strategic in- 
formation (see Maslropieri, Scruggs, & Levin, 1985a; 1987b; and Scruggs, 
Mastropieri, & Levin, 1987 for previous reviews). These cumulative results 
provide the empirical foundation necessary for the development of a com- 
prehensive model for adapting content area information in which mnemo- 
nic strategies can be engaged. 



Development of the Reconstructive Elaborations Model 

The findings from the vocabulary studies and ihe imiliiple allribulc studies 
show that although many fruitful applications could be drawn from the 
cumulative data, almost as many limitations could be listed regarding 
actual research implementations in classrooms over lime involving actual 
school content. Ihese limitations included the following: (a) materials 
were developed by researchers; (b) materials were implemented by re- 
searchers; (c) materials were typically limited to single, short lessons, with 
the exception of the Veit, Scruggs, and Maslropieri (1986) study. 

In an clloi i to addicss the ultimate utility ol this type of mnemonic in- 
struction with actual school content, it became apparent that further exten- 
sions would have to be made. Toward this end, Scruggs and Maslropieri 
(1989b) examined a variety of IJ.S. history textbooks at several grade 
levels and completed a content analysis of those materials. It soon became 
obvious that the information presented in those textbooks contained many 
types ol pieces ol information that need to be learned as associates. For 
example, names of famous people were presented, along with their respec- 
tive accomplishments. Second, names of places and events that were 
associated with those places were frequently emphasized. This was espe- 
cially apparent in the chapters that presented information on wars and 
those ihtii covered explorations ol new lauds. I bird, descriptions of novel 
items and their respective associates were presented, as in the case of new 
weapons and their associated uses and effects. Fourth, conditions of life 
during specific time periods were described, such as life during the pioneer 
days, the roaring twenties, Ihe depression, or even Ihe sixties. Finally, it 
appeared that sometimes several pieces ol information needed to be re- 
called together, such as the names of the northern stales versus the names 
of the southern stales during the Civil War, or the products associated with 
specific cities, stales, or regions, or the countries in the Allied Powers tim- 
ing World War I. 

Along with this analysis, two points soon became very obvious. Firsl, 
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much of the information presented in the textbooks did not lend itself to 
the keyword type reconstructions that we had used in our curlier studies. 
Second, much of tile to-be-learned information was already familiar, 
meaningful, mid concrete to the target learners. In contrast, in the previous 
investigations, much of the information taught to LD students had heen 
totally unfamiliar and nonmeaningful. In fact, we found that we could 
reliably classify target information along “incaningfulness*’ and “con- 
creteness” dimensions, ranging from totally nonmenningfnl to partially 
meaningful, and Iron* abstract to meaningful and concrete with respect to a 
particular target population. 

In an attempt to validate the reconstructive elaborations model, Scruggs 
and Mastropieri ( 1989b) designed an investigation in which the chapter on 
World War I from the locally adopted U S. history textbook (Rawls A 
Weeks, 1985) was adapted to incorporate the various types of mnemonic 
systems based upon the level of meauingfuluess and concreteness for the 
target population. Junior and senior high school LD and mildly mentally 
handicapped (MiMli) students were selected as the target population. 

I hen, the to-be-learned content was classified as: (a) mcaniiigfnl/concrete, 
(b) partially mcaningful/ahstract, or (c) not meaningful and neither con- 
crete nor abstract. Descriptions ol the specific reconstruct ions that were 
made to accommodate each ol those classifications in the validation study 
are described below. 

Acoustic Reconstructions 

Acoustic reconstructions were employed whenever the content was totally 
unfamiliar to the target population. For example, in the World War I chap- 
ter, numerous famous people are introduced with concomitant associated 
events for which they were considered famous or important. Some of the 
•natty unfamiliar names include: William Jennings Rryan, Rancho Villa, 
Woodrow Wilson, Gavrilo Princip, Archduke of Austria-Hungary, Eddie 
Rickenbacker, George M. Cohan, General Pershing, the ZJnuucruian inci- 
dent, the i.sUxiliuiiu % Central Powers, Allied Powers, and Alliance System, 
just to name a few. Hie associated important information for each of the 
above unfamiliar names was also unique to each name. For example, Wil- 
liam Jennings Bryan was President Woodrow Wilson’s Secretary of State. 
Rryan was also considered a pacifist at the beginning of World War I. We 
assumed that the name Bryan was totally unfamiliar to onr U) and MiMli 
students, so the name Bryan was reconstructed to an acoustically similar, 
but familiar and concrete term, “lion,” as in the manner that the earlier 
keyword vocabulary studies were conducted (see Mastropieri et al., 1985). 
The lion was portrayed interacting with the to-be-remembered information 
of “Secretary of State and Pacifist” by showing a picture of a lion sitting at 
<1 secretary s desk saying please 110 lighting ’ to two other animals who were 
starting to tight in front of the secretary's desk. In the present example 
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“opposed lo lighting” was dcpiclctl rather Ilian pacilist. because the word 
pacilisl was iinfaniiliar lo the target learners. 

Acoustic reconstructions similar lo the Hryan example were developed 
lor any piece ol inlormalion that was considered to lie important to learn 
and totally unfamiliar to the learners. Notice that in using the acoustic 
reconstruction, we were relying upon the "acoustic” properties of the word 
that arc familiar to the target population. In other words, the only thing 
lamiliar about this word is its acoustic resemblance to something that is 
familiar and easily pictured lo the target population. Following that, an 
elaboration was constructed in which stimuli and response information 
were depicted interacting in an illustration. 



Symbolic Reconstructions 

We also encountered information in the World War I chapter that was 
familiar but abstract to our target population, l or example, the notion of 
U.S. policy was meaningful, but abstract. IJ.S. policy was symbolized 
as "Uncle Sam," a more concrete instautitation of U.S. policy, and then 
Uncle Sam was shown interacting with the lo-be-associaled information. 
Ill the present example, the U.S. policy at the beginning of World War I 
was neutrality . Therefore, a picture of Uncle Sam standing on the U.S. 
side ol a globe while saying: "It’s not my light!” (lo linrope who was 
lighting) was shown. 

Similarly, we symbolized the "League of Nations” as a baseball league, 
who assembled to “provide protection, independence, and security for all 
nations involved.” We found that the most critical element of the symbolic 
reconstructions to lie the notion of prerequisite “partial knowledge" about 
the relevant concept being symbolized. If, lor instance, the target popula~ 
lion weie uulamiliai with the initial concept, an acoustic reconstruction, 
lallici than the symbolic reconstruction might be more appropriate. 



A7 imetic Reconstructions 

We also encountered information that was already meaningful and con- 
crete for our target population. During World War I, for example, many 
types of new weapons were introduced, including poison gas, gas masks, 
airplanes, tanks, trench warfare, submarines, and various types of naval 
ships. I bis type of information is probably meaningful and concrete lo 
most LD and MiNlh junior and senior high school populations. What is 
unknown to them, however, is the specific to-be-associated information. In 
the ease of trench warfare, for example, the textbook authors stressed that 
much of the war was fought from the trenches and that the conditions of 
lile in those Itcnchcs became so unhealthy that many soldiers contracted 
illnesses and died from the unhealthy conditions. However, the illustra- 
tions in the textbooks were pictures of soldiers in trenches looking healthy 
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and posing for I lie photograph, rallier than looking ill. We therefore, re- 
constructed that information into an elaborate illustration depicting “sick 
soldiers m the trendies.” Similarly, we depicted soldiers putting on gas 
masks as protection from the poison gas that was being shot at them I ike- 
wise, we reconstructed mimetic interactions of "tanks" going from trench 
to tiench and providing protection from gunshot for the soldier inside, in 
order to associate the relevant information with tanks. 



Validation Study 

lo assess the potential usefulness of each type of reconstruction we de- 
veloped eight acm.stie reconstructions, eight symbolic reconstructions 
eight mimetic reconstructions, and two first letter strategics using acoustic 
reconstructions as described above. The first letter strategies were de- 
signed to teach the names of the countries in each alliance system. For 
example, to learn that I urkey, Austria-Hungary and Germany were the 
countries in the Central Powers, a first letter strategy TAG (Turkey, 
/uistria-l lungary, Germany) was made and children playing TAG in Cat- 
trot Park was shown. Central Park was the acoustic reconstruction for Cen- 
tral Powers. Similarly, a HRE in an Allied Van was shown to represent the 
countries Trance, /taly, Russia, and England in the Allied Powers. These 
i eco list met ions represented the major content presented in the World War 

chapter. Each reconstruction was presented on a page that contained the 
textual inhumation and interactive illustration depicting the strategic in- 
formation. We also developed a set of control condition materials that con- 
tained identical textual information, and representational illustrations 
similar to the ones found in the textbooks, rather than the interactive re- 
constructive elaborations. We then randomly assigned special education 
students to either a mnemonic instruction or a representational picture 
control condition and taught those students the information on World War 
I. Students were taught individually the information for equivalent 
amounts of lime, and were tested immediately upon completion of the 
instruction and after delay intervals of three or four days. 

I he results indicated that students learned significantly more informa- 
tion under the mnemonic instructional condition than under the control 
condition. We further found, as we had originally hypothesized, that the 
greatest effect sizes were for the acoustic reconstructions, followed by the 
symbolic, and finally mimetic reconstructions. In other words, as the in- 
formation became less meaningful, students in the control condition 
lemned less informsitinn. 

I hesc findings were encouraging for several reasons First, they demon- 
strated that specific mnemonic strategies could be developed from textbook 
content. I hese mnemonic strategies were based upon a model of meaning- 
fulness and concreteness to the target population, and relied upon using 
interactive elaborations for linking the stimulus and response information 
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Second, Hie findings dcmonstraled dial LD and MiMli students’ perfor- 
mance could he significant ly enhanced with instruction that utilized these 
mnemonic strategies on both immediate and delayed recall measures. 
Finally, the findings suggested a framework for research and direction for 
ellorts to extend the model. The immediate extensions of the model in- 
volve implementation studies of mnemonic instruction in social studies and 
science. 



Social Studies Research Implementation Studies 

We began our research implementation studies by examining materials 
such as textbooks, teachers’ guides, resource materials, and curricular 
guides adopted by several school districts in Indiana in the areas of U.S. 
history and stale and local history. We also met with teachers and social 
studies specialists of the participating school districts and solicited input 
legarding what s taught in those content areas. We then targeted specific 
eras of history for our research implementation projects. The next phase 
ot the research involved "identifying” the most important information to 
be mastered in those “eras” by the special education students. In identify- 
ing this content, we selected information presented from all available 
sources, and attempted to prioritize the information. This step involved 
making decisions regarding the elimination ol some information that 
otheis might select as important,” but in our collective judgment was 
“not as important” as other information. Approximately 21) to 35 pieces of 
inlormnlion per textbook chapter Irom the targeted U.S. history and stale 
history areas were selected. We then proceeded, as described above, to 
determine the levels of meaniugfulucss and concreteness of that informa- 
tion tor the targeted populations. Following that, the reconstructive elab- 
orations to assist in leaching that important information w'ere developed 
(see Maslropieri & Scruggs, IWJa, 1‘JS‘Jb for specific procedures). The 
specific social studies’ implementation studies are now described. 



U. S. I listory 

The first research implementation study involved the teaching of several 
chapters of U.S. history content to inner-city junior high school aged spe- 
cial education students (Scruggs & Maslropieri, lygy). We developed mne- 
monic illustrations for another chapter of U.S. history content, and added 
several illustrations to the World War I chapter. Therefore, mnemonic 
materials for the content on World War I and the Great Depression or the 
PJ-lOs were developed. We then trained a special education teacher to use 
the mnemonic materials and the teacher effectiveness variables, us de- 
scribed in Maslropieri and Scruggs ( l‘TK7), to teach the traditional and 
mnemonic instruction. This teacher was the U.S. history teacher for three 
classes ot special education students. She then delivered the content in ihe 
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tlieir performance was consistently anil significantly higher. I his finding 
was line even lor their performance in the delayed recall test after eight 
weeks, which covered content from all font units of instruction. Students 
also reported using the strategics to retrieve their responses on the delayed 
recall test and their successful retrieval of strategies was significantly 
related to their recall scores. Students also reported enjoying mnemonic 
instruction more than traditional instruction, and learning more when 
teachers used those procedures. In other words, students were attributing 
then success to the use of mnemonic instructional procedures. 

Teachers reported enjoying the mnemonic materials and thinking that 
such instructional procedures were more appropriate for LD students than 
the currently employed traditional instruction, or other procedures of 
which they were currently aware. Teachers reported that the strategics 
facilitated the learning of the targeted information better than other 
iustiuctional procedures. Teachers also reported that their students 
appeared more “motivated” to learn and participated in class under mne- 
monic instructional procedures. We also found that there was no apparent 
confusion with the mnemonic strategies on the eight-week delayed recall 
test Not surprisingly, we also found no spontaneous transfer on the part of 
students during traditional instruction. In other words, after as much as six 
weeks ol mnemonic instruction, students did not generate any mnemonic 
strategics independently. 



Momentary Level Social Studies Study 

A third research implementation study was undertaken to replicate and 
extend the results of the two U.S. history studies (Mastropieri A Scruggs, 
IJ89). bust, we wanted to determine whether or not the reconstructive 
elaborations model could be adapted to state and local history materials. 
Second, we were interested in determining whether elementary aged spe- 
cml education students could benefit from mnemonic instruction. Third, 
we wanted additional information front teachers and students regarding 
the efficacy of mnemonic instruction. 

We selected chapters from the adopted state history text on natural re- 
sources and transportation, and developed two sets of materials as in the 
previous investigation. This time, however, our target population was an 
elementary and middle school aged group of l.l) and MiMli learners. 

tree special education teachers were trained in both sets of instructional 
proeeduies, and each teacher implemented two instructional groups One 
group received mnemonic instruction first, while the other group received 
traditional instruction li.st, for the natural resources information, and the 
instructional procedures were reversed for the second chapter. This within- 
subjects design again allowed us to control for order effects, teacher 
effects, chapter difficulty, and attrition. Instruction occurred over several 
weeks and teachers were monitored by project staff and given feedback 
regarding the fidelity of treatment implementation. 
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The results again paralleled llu.se found in .he previous invesligalions 
hlement ary aged LD and MiMli students learned significantly nunc Z- 
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materials lor other content area classes. 

lakcn together, the results ot the social stuilies investigations extended 
previous studies substantially. First, the ecological validity of the model of 
cconstiuctive elaborations was considerably advanced. Second, social stu- 
dies content from adopted textbooks was adapted to incorporate the use of 

E‘n~ ‘ stogies. Third, long-ter'm invest^ 

t mnemonic instruction were implemented in schools by regularly 
assigned special education teachers. Fourth, statistically significant per- 
i nuance increases were found for immediate and long-term retention 
liuitver mnemonic instruction was implemented. Fifth, both teachers 
and students reported liking the mnemonic instruction. 

Science Invesligalions 

Although the investigations in the social studies area were very successful 

rations T CS "° n r “T"*' WlH,KI " ,c ,,u,dcl 1,1 reconstructive elabm 
rations also work in the science content area? Science content typically 

contains more abstract concepts and tends to be more conceptualtykulen 

' in 8 “ c,al s "' lll i f ‘•“'"enl. Although Maslropieri, Scruggs, and Folk in 

s tiuu.ons, the materials for that investigation consisted of lists of vocabul- 

li tie work ,Ua,Urh,,S aUa n ,cd a specific textbook. Very 

ex W . ‘ iK CXa """ cd ,hc issue l, f concept teaching in the con- 

X ol entire curricular area, such as science. Additionally, mnemonic 
materials had typically been developed by researchers, not teachers Con- 
xei|uen.ly, the following rpiestions remained: (a) Guild teachers analyze 
he r own curricular areas in science, and develop mnemonic materials to 
facilitate instruction? (b) If materials were developed by teachers and im- 
plemented by them, would the findings parallel results of previous inves- 
tigations. (c) Could the model of reconstructive elaborations be applied to 

I) Could special education students he trained to generate these 

to msweMh'! ' I f ,,aVC ,cachcrs s "PI ,, y diem? Investigations intended 
answer the above t|ucslions are described separately below, 

I cacliei -inaile Science Materials 

I" die Inst science research i.uplemenlation study several of the above 
i|Uestions were addressed (Maslropieri, limerick, & Scruggs, IWH) p jls , 
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nialei nils m science lor he. special education students. Second, to assess 
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! n i , y r • 'T " ,sm,c,lo " ! ' 1 M«ate.isils <iihI procedures ns comp;, red 
Hi her tinditionnl instructional procedures, she implemented these mne- 
monic materials m crossover design t„ two groups of students. Third she 
assessed immediate mul delayed recall, ns well as consumer satisfaction of 
her elcmciHnry ;iged helmvinially disordered students 
Prior to developing the mn.crials, this teacher participated in training 
t csigncd to ac(|iiamt her with the previously conducted mnemonic inves- 
tigations, as well iis procedures designed to assist her with the development 
o the materials (e.g., Mastropieri, l‘J8K; Mastropieri & Scruggs. l‘)8‘Ja) 
She selected the students’ regularly assigned textbook in science as the 
content area ... which her students were experiencing the most diHiculty, 
and proceeded to develop mnemonic materials for several of those chan- 
ters. I nst, she identified the most important concepts in each chapter 
Next, she generated reconstructive elaborations for each identified piece of 
information. Because all of the targeted information was totally unfamiliar 
lo her students, she developed “acoustic” reconstructions for each unit. 
She relied totally upon available resources, and since the services of an 
artist were unavailable, she drew “stick figures” as line drawings, and util- 
ized cut-outs from magazines whenever possible. For example, to develop 
the mnemonic illustration for the word “herbivore.” she used the acousti- 
cally similar word “herd” and used a picture from a magazine of a “herd of 
animals eating grass" to leach that herbivores are animals that eat only 
plants. She also developed specific instructional procedures to leach stu- 
dents in both mnemonic and control conditions. Alter the science instruc- 
tion, students were tested immediately following each lesson, and with de- 
lay intervals of one day, three days, and one week. 

I he results of this investigation paralleled and extended the previous 
investigations in that under mnemonic instructional conditions, students’ 
performance significantly outperformed their performance in control in- 
stiuctum Interestingly, students’ performance decreased from the high 
70s lo the 40 s in the control condition over a week, while their perfor- 
mance maintained in the <J0’s for the mnemonic condition, over the same 
delay interval. Students also reported enjoying the mnemonic materials 
I lie teacher reported enjoying using the mnemonic materials, even though 

she reported that it was very difficult and very time consuming to develop 
them. * 1 

I Ins investigation added several important findings to the accumulating 
evidence surrounding mnemonic instruction. First, a teacher successfully 
developed her own mnemonic materials to accompany the adopted text- 
book materials. Second, she implemented this instruction over two weeks 
of school in a counterbalanced experimental design. Third, her elementary 
aged behaviorally disordered students’ performance was significantly high- 
er under mnemonic conditions on both immediate and delayed recall tests. 
Finally both teacher and students reported a preference for mnemonic 
mntermls. 
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Second the implementation period lasted only approximately two weeks 

K 7S; •"?* * of longer-term duplex 

1 " rd ’ " ,c 1 ‘l “ CS,,M " s * lent -genera ted mnemonic elaborations re- 

ma ned untested. f ourth, little attrilmtional retraining had been conducted 
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mves .gallon was proposed to address some of these remaining ,,,,es.ions 
In Hus study, science content from the adopted textbooks tas adapted 
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was found hat lie science content could successfully be adapted via the 
.eeonstrucuve elabcira.ions model, l or example, maty of ,he ‘ erms imn, 
dueed were unfamiliar to the large, population, and those terms were re- 
icted into acoustically similar, easily pictured, familiar terms and 
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i n. An example ol one acoustic reconstructions that was made included 
leaching the meaning of “extinct.” 11, e word was familial to ,«! 

| opitlalion, whereas the acoustically similar word "slink” was Slink tas 
s town interacting in an elaboration, for example, by depicting dead dino 
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Concepis such as warm-blooded and cold-blooded were reconstructed 
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bl„ d ,<h m d) ’ ° r wcan "« scarvcs winter-like scene (cold- 

loodcd). Mimetic reconstructions were employed whenever the tan-el in 
formation was considered totally familiar and concrete-^ in 
e.u mug the attributes associated with earthworms (they have many hearts 
• C luuud worms, and live in the earth), liarthworms were pictured in an’ 
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sign was implemented in which cadi of two self-contained special educa- 
tion classrooms received mnemonic and traditional instruction for the 
various units. Additionally, three phases were implemented in this design. 
I he fit st phase was the training phase, during which time classrooms re- 
ceived either mnemonic for one chapter or traditional instruction for 
another. The second phase was referred to as the maintenance phase. Dur- 
ing this phase each group received mnemonic instruction on another chap- 
ter. I he third and liual phase was referred to as the generalization training 
phase. During this phase, students were taught to generalize the strategics 
during their class for another new chapter of science content. 

During the generalization phase, teachers identified the important in- 
formation for students, but then prompted and elicited strategies from the 
class as a whole. For example, instead of providing the strategy for re- 
membering that the earth’s core is made of iron and nickel, teachers said 
something like the following: “We know that the earth’s core is made of 
iron and nickel now. But we need to have a good way to remember that 
information. Remember how we used the strategies and pictures to help us 
learn and remember information last week? Let’s try to come up with our 
own strategics for this information. What might be a good way to think of 
“core ? I hen the teachers wrote all ol the brainstormed ideas from the 
students on the blackboard. Students elicited responses like: core sounds 
like door, ore, cord, or apple core reminds me of core. Following that, 
teachers said: “We need to select the best one for us as a class to use/' and 
proceeded to select the one that seemed optimal for the class. In the case of 
the present example, one class used “door,” while the other class used 
apple core, leathers then said that they would draw a good interactive 
illustration like the ones they had used last week. Teachers drew pictures 
and then asked students to draw good interactive pictures on the study 
booklets, just like the ones they had provided in previous lessons. The 
resulting pictures contained cither “doors with nickel and iron on them” or 
“apple cores made out ol nickels and irons.” Teachers provided students 
with feedback regarding their illustrations and asked students to label their 
drawings. Ample time was provided for students to draw and review their 
strategies. Additionally, all classes were videotaped for examination of 
specific verbal interactions that occurred throughout the instructional ses- 
sions. 

testing was completed at several times throughout this study. First, stu- 
dents’ recall was assessed following the instruction of the two chapters that 
were taught either mnemonically or traditionally. Second, students were 
tested immediately following the week of mnemonic instruction. Students 
were also tested at the end of the generalization unit, and at that time given 
a surprised delayed recall test on all information covered to date. Students 
were always questioned regarding the specific strategies that they used to 
retrieve responses, and they were questioned regarding their preference 
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for all three types ol instruction that had occurred! provision of mnemonic 
strategies, generation of mnemonic strategies, and traditional instruction. 

The results of the training phase replicated all previous investigations in 
that mnemonic instruction resulted in statistically higher performance for 
both classrooms, on both the immediate recall test and the delayed recall 
measure. During the maintenance phase of mnemonic instruction only, 
both classrooms maintained high levels of performance. During the gen- 
eralization phase, the mean recall performances were slightly lower than 
the mean performances of mnemonic instruction delivered by the class- 
room teachers. However, this time, only one-third the amount of content 
was covered during the same amount of instructional time, as when 
teachers presented the mnemonic strategies that were already prepared. 
These results indicate that although students as a group could effectively 
generate their own “reconstructive elaborations/’ they proceeded signif- 
icantly slower throughout the content than when the pace was held con- 
stant by teachers. Results from the student survey were mixed. Students 
were asked what they enjoyed the most, learned the most, tried the 
hardest, and would use again. I hey were also asked to rank the three 
instructional procedures accordingly. Mnemonic instruction (where 
teachers supplied the materials) was reported as the instructional condition 
enjoyed the most by 68% of the sample, followed by generalization train- 
ing by 26 /o of the sample. Similarly 74% and 63% of the students reported 
learning the most and “would use again” for the teacher-supplied mne- 
monic materials. Interestingly, 58% of the students reported trying the 
hardest during the generalization training, while between 21% and 26% of 
the students reported generalization training as the method of “learning 
the most,” “enjoying the most,” and “would use again.” Students consis- 
tently reported (between 68% anil 74%) that traditional instruction was 
not only the least preferred method,” but also one on which they 
“learned the least” amount of information. Perhaps even more interesting 
was the fact that 42% of the students reported that they had to try the least 
during mnemonic instruction, but still performed very well. Taken 
together, the results of this and the previously described research imple- 
mentation studies provide some interesting evidence on the utility of mne- 
monic instruction as a component of instruction for special education stu- 
dents. hirst, positive and consistent academic gains have been found across 
content areas, across age groups, and across handicapping conditions. 
Second, these positive gains have been consistently maintained over de- 
layed recall intervals. T bird, students have reported liking such instruction, 
and in the recent initial generalization training study, some students actual- 
ly preferred this method over teacher-supplied mnemonics. Fourth, 
teachers have reported liking the materials, and have consistently asked for 
additional mnemonic materials lor use in their classrooms. Although re- 
sults of an initial investigation demonstrate that a teacher can develop such 
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materials, it was difficult ami time consuming. Finally, although this gener- 
alization information is promising on one hand, the findings arc negative 
on the other. Although these students could successfully generate, in group 
formats, strategies that were successful at increasing their learning, the 
costs were evident in the amount of time expended to complete this activ- 
ity. teachers must carefully weigh the costs associated with training for 
generalization versus covering content. If the objective is to teach gener- 
alization, then the amount of time necessary is adequate. If, however, the 
objective is to cover content, then teachers must decide how much time is 
allocated throughout the year and make careful decisions regarding how 
that time is spent. One-third the content was covered in the present inves- 
tigation, and that appears to he a significant decrease in the amount of 
information presented to these special education students. Additional 
generalization studies should he undertaken to clarify this, and to deter- 
mine how well individual students might he able to generate such mnemo- 
nic strategies in the content area. This work is currently being undertaken 
(Fulk, 1990), as well as research to test the efficacy of these procedures 
when implemented in mainstream settings (e.g., Mastropieri, Plummer, & 
Scruggs, 1989). The final section presents some background information 
describing the theoretical support for mnemonic instruction with learning 
disabled students. 



'Theoretical Support for Reconstructive Elaborations 

It has been widely reported that learning disabled populations exhibit 
serious deficits in memory (see a recent volume edited by Swanson, 1987. 
for a review). Some researchers have argued that these memory deficits 
may be language based (e.g., Swanson, 1987; Vellutino & Scanlon, 1982), 
while other researchers have argued that these deficits occur as a result of 
word-finding problems (e.g.. Kail & Leonard, 1986), or semantic memory 
problems (e.g., Baker, Ceci, & Hermann, 1987). Baker et al. posited 
that deficits in the structure and the process of semantic memory are 
related to learning problems in (his population. Similarly, Ceci ( 1985) sug- 
gested that LD students lack purposive semantic processing, which then 
interferes with their ability to encode information efficiently. Ceci further 
argues that LD students might he helped by specific training in clahorative 
strategies to assist in ameliorating these deficiencies (Ceci, 1985), while 
Kail and Leonard have also argued that research should focus on finding 
effective instructional procedures, in light of these documented deficien- 
cies, as well as the inadequacies of previous explanations of LD (see also 
Kavale, this volume), it seems likely that strategies that directly intervene 
on semantic processing would be highly beneficial. 

I lie research cited in this chapter tends to confirm that clahorative 
strategies facilitate LD students’ performance on school tasks for both im- 
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mediate and delayed recall tests. A potential explanation as to why such 
strategies are so he.teheial incorporates the work from psychology on 
elaboration learning (e g., Jensen & Rohwer, 1963), meaningfulness and 
earning (e g Glover Sc Bruiting, 1987), concreteness and learning (e.g. 

SchH°’ ulm T cftcc 1 livc encodin 8 °f information (e g., Underwood & 
Schulz, I J6«). As staled earlier, it is known that effective elaborate tech- 

niqties facilitate the recall of information. Moreover, it has been seen that 
when in formation is more meaningful, it is more memorable. Additionally 
when inlormation is made concrete, it is more memorable than when it is 
abstract Finally, a has been seen that when information is encoded effec- 
hvely, direct retrieval routes are established and thus new information is 
more readily recalled. 

Each of these variables— elaboration, meaningfulness, concreteness, 
and effective encoding— contributes toward a theoretical framework for 
explaining why mnemonic instruction described herein facilitates the per- 
formance of LD students. The reconstructive elaboration model utilizes 
each variable in presenting information to LD students anti seems to be 
acidly suited to help these students succeed on academic tasks that have 
nigh iiiloi nKit ion -processing demands. 



Acknowledgements. Preparation of this chapter was supported in part by 
<O««730H4.S9 u,„I I I029D8IX.34) from ll.c U S Depiirlineill 3 
Education, Special Education Programs. The authors thank Tom Scruggs 
and Bernice Wong for their feedback on an earlier version of this chapter 
•md Cate Violin.., lor her assistance in the preparation of the manuscript 



References 

Baker, J.(i Ceci, S.J., & Herrmann, D. (1987). Semantic structure and pro- 
cessing. hnphea uons tor the learning disabled child. In ILL. Swanson (Ed ) 

i t"!Z n t Z" r ,g "f^i / l‘ /,w ' cesr behavioral disahii- 

aits (pp. 83-109). Greenwich, (71 : JAI. 

Bower, C3.ll. (1970). Analysis of a mnemonic device. American Scientist, 5S, 49b- 

i l9K5) ' A s, "dy learning disabilities and memory. Jour - 

mil uj Experimental Child Psychology, 39,202-221. 7 

lulk, H.J.M. (1990). An investigation of mnemonic generalization traininu includ- 
ing at, nbu, ton returning with learning disabled adolescents. Dissertation in pro- 
gross. I urdue University: West Lafayette IN 

(,l Za,!, A ;f ! 1,Un ; n 8 R '' Principals and a,, 

plu at tons, Boston: Little Brown. 1 

Jensen, A. R. & Rohwer, W.D. Jr. (1963). The effect of verbal mediation on .he 

on "m Tn ] ClCU,MU "! P;>»ed nss^ia.es by retarded adults. American Journal 
of Mental Deficiency , 6S , NO- 84 . 

Ka.l, R., & Leonard, L B (19Kb). Sources of word-finding problems in language- 



120 



A. Mastropieri and llaibara.1. Musliiiiski bulk 



impaired children. S.J. < cci (lul.». Handbook of cognitive. social. and anno- 
hologtcal aspects of /carmny disabilities ( Vol. I , pp. |H5 202 ) I |j|| s <lnlc Nl 
lirlhamn. 

Mastropieri. M.A. (1988). Using Hie keyword method. Tea, him; [exceptional i Itil- 
drat, 2/(20). 4-8. ' 

Mastropieri, M.A.. limerick. K.. & Scruggs. 1.12. ( 1988). Mnemonic instruction of 
science concepts, licit, icioral Disorders. I t, l8-5<>. 

Mastropieri. M.A.. A Scruggs. T.li. ( 1987). HffnUt r instruction for special nine,,, 
turn, Boston: little Mrown/College Hill, 

Mastropicii, M. A. , A Scruggs. T.li. ( 1988). Increasing the content area learning of 
learning disabled students: Research implementation. Learning Disabilities He 
■W ’arch, •/. 17 - 25. 

Mastropicii. M.A., A Scruggs. T.li. ( I 989a). Mnemonic social studies instruction: 

(. Inssionm applications. Remedial and Special Udneatum, 26(3), 4 () to. 

Mastropieri. M.A.. A Scruggs, T.li. (19891.). Reconstructive elaborations 
Slialegies for adapting content area iulornialiou. Academic Therapy ’ I ,V)| 
31)6. ■ 

Mastropieri. M.A., Sernggs, T.li.. A l ulk, H.J.M. (in press). Teaching abstract 
vocabulary with the keyword method: ITIeels on recall and comprehension. 
Journal oj Learning Disabilities. 

Mastropieri. M.A.. Scruggs. T.li. & Levin. J.U. <l9K5a). Maximizing wl.al excep- 
tional students can learn: A review of keyword and other mnemonic strategy 
research. Remedial and Special lulucation , 6(2), 39-35. 

Mastropieri. M.A.. Scruggs, T.li. A l evin, J.U. ( |985h). Memory strategy in 
stinclinn with learning disabled adolescents. .Iinimul of l.eaniine Disabilities IN 
•M - MMI. '■ 1 

Mastropieri. M.A.. Scn.ggs, T.li. .V: l evin. J.U. ( l«>Kf»). Direct vs. mnemonic in- 
struction: Relative benefits for exceptional learners. Journal of Sired, il lulttca ■ 
titm % 20, 299-308. 

Masliopieri. M. A.. Sernggs, T.li.. .V: l evin. J.U. (1987a). I acilitaling I D students' 
memory for expository prose. American litlnctllionul Research .lottnutl >1 SI I S 
519. ’ 

Mastropieri. M.A.. Scruggs. T.li.. & l evin. J.U. ( I9H7I>). Mnemonic instruction in 
special education. In M.A. McDaniel & M. Pressley (I ids.). Imagery and related 
mnemonic processes: Theories, iiididtlital differences, and applications (pp. 35 8 
37(j). New York: Springer- Verlag. 

Mastropieri. M.A., Scruggs, T.li., l evin, J.U.. (ialfney. J., A Mel.oone. H U 
( 1985). Mnemonic vocabulary instruction for learning disabled students, l earn 
tug Pisa hi lily Quarterly, H, 57-63 . 

Masliopieri, M.A,, Scruggs. T.li., Mel.oone. B B , & l evin, J.U. (1985). I acili 
tatnig the acipiisilion of science classifications in I.D students. I.eaniinu Disabil- 
ity ( Jtiarterly . H, 299- .1(19. 

Mel.oone, II. IT. Scruggs, T.I7... Mastropieri. M.A., A 7.ucker. S. (I98(>). Mne- 
nionie instruction and training with learning disabled adolescents, l.eaniine 
Disabilities Research . 2, -45—5.1. 

I’aivio. A. (1971). Imagery and cabal processes. New York: Holt. Uiuchnil A 
Winston. 

Iiessle), M., Levin, J.U., & Delaney, II, D. (1982). The nincinonic keywimt 
method. Review of luhtcadonal Research , 52, 61 <)| 



best copy available 



Mnemonic liisinicliun 



M w!n*| J ,i. & WCCkS * '' W (,,>K5) liberty. New York: Mol,. Kind.,,,.. .V 

Scruggs I I:. Jk Mas.ropicri, M . A . (!»,). Mnemonic in. shoe, ion of learning 
dialed s.udcn.s: ***** CV:,,Mi " ion Uuarurly u, 

Sung^. T.I;., & Mas.ropicri. M.A. ( 1989b). Recons.nic.ivc el;, I, ora. ions: A mod- 
e^lo, Win.cn. •'lea lea, g. American lulut allot, al Hcsaml, Journal, 26, .111- 

Scrnggs, T.I-,, & Mas.ropicri, M.A. (in press). Classroom appliealions of nme- 
ami generalization. Eurptiotutl 

Scruggs. T l!., Mas.ropicri. M.A . & Levin, J.U. (I9K7). Impliea.ions of 

slialegy .esearel, lor III cones of learning .Usabilities. In III.. Swanson (I cl , 

;; ^o- <»«< mm** 

(|>|>. (jiecnwich, ( I ; JAi, 

Suiiggs. T.I,:.. Mas.ropicri. M.A., l evin. J.R., & (ialTncy, J. (1985). facilitating 
be aeepusttun, of science .acts in learning disable, I students. Amcrian, 

(tonal Research Journal , 22, 575 - 5m. 

SC S; M 7,^' n >iUri ’ ^ A ’ ’ Md o,,,,C > ‘iaffney, .... & 

I lalvr, M. (I. )«(,). Increasing con.cn. area learning: A comparison of mnemonic 
Scn,lr M ! r l ’T, ! CCl '."T 0 ''"" ' l huthililiex licxeanh , /. is .11. 

K ( 1987 ,' m!? C "; N A : '» » . l evin. J.U.. & Morrison, 

■ ( I J87 ) . Mnemonic lacili.a.ion of learning disabled s.inlcii.s’ memory lor 
expository prose. Journal of lulitnuiottul l'sycholo K y 7V rj . ^ , 

- 

“ w , "“ m »*— * 

^niwion'^ , M.A. (imi. I'ix. ended mnemonic in- 

llil .ilS g S “"' C " ,S <‘J lultiealional rxytholoyy, 7, S’. 

VcllutiiH), I'.K ^ Scanlon I) m ( \/ . • 
readers In ( ' I n .• .!' . V jl l >ro ‘-'cssing in poor and noimal 

eadeis. In ( J H.an.ci cl ^ M. Pressley (lids ). Verbal mum a, chihlnn 

Wring" ‘ ,lnrl °l , "«'» naeun-h (pp. 189-25-1). New York: Spiingcr- 

Vou liioek. M il.. & I llic.it, S.N. (1987). The hill.ic.nc of l.ealincnl cf.ee, ivc ness 

; ., ,, c 

'tales, I A. ( l%0). /'/,.• «/f .• , In. ago: I biivcrsily ol ( Incago Ptess. 



BEST COPY AVAILABLE 



Appendix B 



Fulk, B. J.M. , Mastropieri, M.A. , & Scruggs, T.E. (1990). Mnemonic 
generalization training with learning disabled adolescents . 
West Lafayette, IN: Purdue University, Department of 

Educational Studies. 



Mnemonic Generalization 



1 



Mnemonic Generalization Training with 
Learning Disabled Adolescents 



Barbara J. Mushinski Fulk 
Margo A. Mastropieri 
Thomas E . Scruggs 
Purdue University 



Running Head: Mnemonic Generalization 



Mnemonic Generalization 



This investigation was intended to determine whether 
intensive generalization training specific to the development of 
complex mnemonic strategies would facilitate learning disabled 
(LD) students' ability to transfer the strategy to independent 
use. Fifty-six LD adolescents were randomly assigned to one of 
three individually administered conditions: mnemonic 
generalization, mnemonic generalization combined with attribution 
training, or a rehearsal condition. One-to-one training sessions 
covered strategy usage across a variety of content domains , 
including vocabulary learning, science, and social studies. 
Training and assessment occurred across three phases. Phase one 
emphasized training in condition-specific strategies, phase two 
employed prompted transfer training, while phase three assessed 
unprompted generalization at one-day and two-week delay 
intervals. Recall was assessed across conditions during all 
three phases: training, prompted transfer, and unprompted 
transfer. Results revealed statistically significant recall 
differences favoring the mnemonic conditions on prompted transfer 
days two and three, and the two-week delayed unprompted transfer 
task. No significant differences were found between the two 
mnemonic instructional conditions. Implications for teachers are 
discussed. 
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Mnemonic Generalization Training With 
Learning Disabled Adolescents 

The investigation of differences in academic performance of 
learning disabled (LD) and other students has received 
considerable attention in the literature. Research suggests that 
the poor performance of LD students may be due, in part, from 
deficits in: (a) retrieval of language-based information (e.g., 
Kail & Leonard, 1986), (b) employment of conscious memory 
strategies (e.g., Ceci, 1985), and (c) transfer of learned 
strategies to other appropriate contexts (e.g., Groteluschen , 
Borkowski, & Hale, 1990). The vast majority of published 
research studies have attempted to uncover the characterizations 
of learning disabilities by comparing the performance of LD and 
normal students on various tasks (e.g., see Lovitt, 1989 for a 
discussion). However, equally important are the types of 
interventions employed to instruct these LD students. Although 
the amount of instructional research is limited in comparison to 
characteristics research (Lessen et al., 1989), throughout the 
past decade researchers have assessed the efficacy of a variety 
of interventions with the goal of ameliorating those academic 
deficiencies (see Scruggs & Wong, 1990, for a recent volume 
reviewing such efforts). Some of this research has focused 
directly upon specific academic content areas, such as reading 
(e.g., Graves, 1986), mathematics (e.g., Fleischner, Nuzum, & 
Marzola , 1987), or writing (e.g., Graham, 1982), while other 
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research efforts have focused on more generic strategies such as 
test-taking strategies (e.g. Scruggs & Mastropieri, 1986) or 
learning strategies (e.g., Deshler & Schumaker, 1986). This 
research appeared to be intended to uncover optimal instructional 
strategies for increasing the performance of LD students. In 
fact, the majority of the published research indicates that the 
performance of LD students does improve after systematic 
intervention . 

Some intervention research has focused on enhancing 
instruction for LD students by incorporating the principles 
learned from research in cognitive psychology. For example, most 
learning theories support the notion that information that is 
more meaningful and more familiar to learners will be more 
memorable (e.g., Glover & Bruning, 1987). Additionally, research 
in cognitive psychology indicates that the encoding and retrieval 
processes associated with the presentation of information is 
highly correlated with the learning of that information. Aspects 
of meaningfulness, encoding, and retrieval of information have 
been investigated with LD populations using variations of the 
keyword mnemonic procedure (see Mastropieri & Scruggs, 1989 and 
Scruggs & Mastropieri, 1990 for recent reviews). 

The keyword strategy is well suited to assessing the 
influence of meaningfulness, encoding and retrieval processes, 
because the keyword method is most beneficial when a 
nonmeaningful entity is initially presented to a learner. That 
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nonmeaningful entity is reconstructed into a familiar, meaningful 
entity, and then encoded into a meaningful elaboration with the 
response information to facilitate retrieval. For example, to 
learn the unfamiliar and nonmeaningful (to most LD students) word 
goysaiy , meaning pirate, corsair can be reconstructed into an 
acoustically similar, familiar and meaningful proxy core, as in 
apple core. This reconstructed term can then be encoded more 
efficiently by imagining a pirate (the meaning of corsair) eating 
an apple c ore . Such an interactive elaboration, whether 
imaginal, pictorial, or verbal, facilitates later retrieval. 
When asked the meaning of corsair, learners first retrieve the 
keyword core . are reminded of the interactive elaboration of "a 

Pirate — eating a core ” , and can thus retrieve the appropriate 

response pirate . When assessing the efficacy of this procedure 
with LD students, researchers have compared adaptations of the 
keyword procedure with direct instruction (e.g., Mastropieri, 
Scruggs, & Levin, 1986), with traditional instructional 
procedures (e.g., Condus, Marshall, & Miller, 1986), with direct 
questioning procedures (e.g., Mastropieri, 1983), with visual 
spatial displays (e.g., Scruggs, Mastropieri, Levin, McLoone, 
Gaffney, & Prater, 1986), and with free study conditions (e.g., 
Mastropieri, Scruggs, & Levin, 1987). In all reported cases, 
results have statistically favored performance of students in the 
keyword-type conditions. 

Initial applications employed vocabulary words as tasks. In 
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minerals) could be successfully integrated and learned in one 
mnemonic illustration. More recently, Mastropieri, Scruggs, and 
Fulk (1990) used the same principles to teach LD students 
abstract vocabulary, rather than the previously trained concrete 
vocabulary. Scruggs and Mastropieri (1989) reported that U.S. 
History content could be adapted from textbooks using similar 
principles, and that when employed as instructional procedures, 
LD students' learning was significantly enhanced. 

Mastropieri and Scruggs (1989) reported developing mnemonic 
instructional materials to accompany regularly assigned 
textbooks. The principles were also applied to the learning of a 
variety of content domains, including U.S. History, Indiana 
History, Social Studies, Earth History, Earth Science, and Life 
Science. They further reported that regularly assigned teachers 
had successfully implemented these procedures in their classrooms 
with their LD students over extended time periods, and that LD 
students' performance was significantly enhanced when instructed 
using those mnemonic principles (e.g., Mastropieri & Scruggs 
1988; 1989; Scruggs & Mastropieri, 1989; in press). 

This classroom application research augmented the earlier 
laboratory investigations in several ways (see Mastropieri & 
Fulk, 1990, for a recent review). First, these studies provided 
evidence that the principles of meaningfulness, effective 
encoding and retrieval, underlying the keyword method could be 
modified and applied to larger content area domains. Second, the 
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developed materials had been implemented by regularly assigned 
special and regular education teachers, who along with their 
students, reported enjoying mnemonic instruction. Third, 
students' initial and delayed recall was consistently and 
significantly enhanced whenever mnemonic instructional procedures 
were employed. Fourth, students had been able to increase their 
class grades from "D"s to "B"s. And finally, no obvious 
confusion or interference had occurred among the numerous 
interactive mnemonic images that students had learned. 

Unfortunately, however, there had been no evidence of 
spontaneous transfer of strategy usage on the part of any of the 
LD students involved in these investigations. Earlier attempts 
at specific training for generalization had been successful 
(Mastropieri, Scruggs, Levin, Gaffney, & McLoone, 1985; McLoone, 
Scruggs, Mastropieri, & Zucker, 1986); however, those attempts 
were limited to the learning of concrete (English and Italian) 
vocabulary words with relatively "obvious" keywords (bugsha = 
bug; barca = bark). More recently, Scruggs and Mastropieri (in 
press) implemented specific generalization training within a 
classroom implementation study. This generalization training 
package also included an attribution training component (in which 
successful responses were attributed to successful strategy use 
and effort) and was taught to the class as a group. Under 
structured classroom presentations, students successfully 
generated "class" mnemonic strategies for important information. 
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and drew their own interactive illustrations. Although students 
did learn the information under such "group transfer" training 
conditions, they covered little more than one third the amount of 
content as they had when teachers supplied all the necessary 
mnemonic strategic information. 

Accumulating evidence has been positive regarding the 
utility of mnemonic instructional procedures when supplied by 
teachers to LD students. However, several important questions 
remained unanswered. First, would individual transfer training 
in the mnemonic procedures result in better overall transfer to a 
variety of content areas? Second, what is the importance of 
attribution training within mnemonic generalization training? 
Research literature has provided equivocal results regarding the 
helpfulness of attribution components. And finally, previous 
investigations either employed only one type of strategic 
information (e.g., only vocabulary learning), or instructed 
students in a single content domain (e.g., science or social 
studies). Would students learn to transfer the strategy better 
if they were instructed to transfer the strategies across a 
variety of content areas? In other words, would teaching more 
"general case" rules (e.g., Stokes & Baer, 1977) result in 
greater transfer? The present investigation was designed to 
address those questions. 
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Subjects and Design 

Fifty-six LD students from a small midwestern city and from 
surrounding county school districts were randomly assigned to one 
of the three experimental conditions: mnemonic generalization, 
mnemonic generalization plus attribution training, or rehearsal. 
All students were classified as LD following referral and 
assessment procedures, including the recommendations of case 
conference committees as mandated by state and federal 
legislation. Indiana State Rule S-l guidelines for classifying 
students as LD had been followed, as well as local LD 
identification criteria including evidence of a significant 
discrepancy between ability and achievement as well as chronic 
failure in the classroom. Subsequent to parental permission, the 
final sample included 40 males and 16 females (19 sixth, 18 
seventh, and 19 eighth graders) who had been classified LD and 
placed in LD classrooms for a mean of 4.7 years ( SD = 1.8 years), 
and were presently receiving special education services for an 
average of 30% of their school day. All students had been 
reported to be experiencing difficulty in their content area 
classes. Students' mean Full Scale IQ as measured by the Weschler 
Intelligence Scale for Children - Revised (WISC-R) was 96.2 (SD = 
9.9). The mean verbal IQ score was 94.0 ( SD = 10.0) and the mean 
performance IQ score was 100 ( SD = 12.0). Students' mean age was 
13 years 10 months (Sfi = 13.0 months). Additional subject 
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information by experimental condition is in Table 1. 

Materi als 

Training materials were developed from mnemonic materials 
employed in previous investigations with LD students, and 
included information relevant to a variety of content areas, 
including vocabulary, social studies and science. Condition- 
specific experimenter scripts were written and employed to 
maintain standardization of treatment and instructional time 
across students and conditions. Manila envelopes contained 
training materials for each phase and session of treatment. 
Phase one was the first day training session, phase two included 
two additional days of prompted transfer training sessions, and 
phase three was the assessment of unprompted generalization for 
delay intervals of one day and two weeks. Materials specific to 
each phase are described separately below. 

Phase one. Items for phase one (one training day) consisted 
of 12 (two practice and ten target) items presented individually 
on 8 1/2" by 11" cards. Across conditions, cards contained the 
target word, the definition, and an illustration centered within 
a lined box. Sample items included: vituperation , meaning 
scolding; expiry , meaning coming to an end; and stolen . a 
trailing branch which takes root. 

Phase two. Items for phase two (two training days), 
consisted of ten items presented individually on 8 1/2" by 11" 
student booklets. Each booklet contained 10 pages and each page 
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contained the target word, response information, and prompts, 
which differed by condition, for strategy use. Sample items 

included: dogbane is a tropical plant; Patrick Henrv spoke 
against the Stamp Act; and petrified wood is old wood that turned 
to stone. 

Phase three. Items for the unprompted generalization tasks 
at one-day and two-week delay intervals were contained in student 
booklets. Since these booklets were assessment booklets, they 
contained no condition-specific information and were identical 
across conditions. The first page of the booklet listed the day's 
content. The next 14 (one day) or 12 (two week) pages contained 
individual items with relevant response information with a single 
item presented on each page. The one-day delayed transfer task 
consisted of 14 pieces of information similar to that employed 
during the training sessions. Items included, for example: 
Qctpoi , a tax paid on goods upon entering a town; and Gavrilio 
Princip , a historical assassin. The two— week delayed 

generalization task consisted of a list of 12 presidents and 
associated important events for each president, e.g., that 
President Harding was associated with the Teapot Dome scandal. 
Materials specific to each condition are now described. 

Mnemonic generali zation training condition material r . 

i-« — Phase one. Complete mnemonic strategies and explicit 

directions for using those strategies were provided. Mnemonic 
keyword training cards included the target word, keyword, and 
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response information as well as the interactive illustration of a 
keyword with its definition. For the vocabulary word 
"vituperation", for example, a viper (the keyword) was pictured 
scolding or speaking abusively to a someone (the definition), 
while the following words appeared on the top of the card: 
Vituperation, viper, and scolding. 

Experimenter scripts explained the purpose of the strategy, 
described the procedures for using the strategy, and provided 
specific retrieval steps, (e.g., first, think of the keyword, 
second, think of what was happening in the picture with the 
keyword in it"). 

2. Pha se two . Keyword training materials developed for 
Phase two contained ten stimulus words, response information, and 
a prompt, "Did you use the strategy?" that was printed in a lower 
corner of each page of the ten page booklet. During this phase, 
neither keywords nor interactive illustrations were provided. 

In addition, two cards containing rules were employed. One 
card presented the three criteria for an appropriate keyword 
(e.g., "should sound like the new word, be a real word that you 
know, and be easy to draw"). Another card presented the three 
steps necessary to develop keyword memory strategies: first, 
choose a keyword; second, think of something that the keyword and 
its definition can do together; and third, draw that picture. 

M n _ emonic generalizatio n plus attribution condition 

materials . 
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1. Phase one . Materials used in the mnemonic 
generalization plus attribution condition were identical to those 
used in the mnemonic generalization condition with the exception 
of the inclusion of the attribution training component. 
Attribution training materials were developed after those 
reported by Borkowski, Weyhing, and Carr (1988) and consisted of 
two cartoons, two printed rule cards, and experimenter scripts. 
Each cartoon was on an 8 1/2" by 11" card; the first depicted a 
student who had experienced success on a school task while the 
second depicted a student who had experienced failure. 

Two positive (i.e., controllable) attributional reasons for 
success and failure were also presented on index cards. The 
positive attributions were: "Two main reasons why students 
usually do well on school tasks are these: 1) because they know a 
good way to remember important information, and 2) because they 
try hard as they use that method". The positive attribution for 
failure card displayed this message, "Two main reasons why 
students usually don't do well on school tasks are these: 1) 
because they don ' t know a good way to remember important 
information, and 2) because they don't try hard." 

2_ i Phase two . The attribution materials described 

above for phase one were reviewed during phase two (training days 
2 and 3). Experimenter scripts contained models of positive 
attributions for success (e.g., "I tried hard to use the strategy 
and got the correct answer",) and for failure (e.g., "Next time 
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I'll try harder to use the strategy"). 

The strategy use prompt for this condition (i.e., "Did you 
try hard and use the strategy") contained an effort attribution 
prompt and therefore was different from the prompt for the 
mnemonic generalization and rehearsal conditions (i.e., "Did you 
use the strategy?"). In addition a miniaturized version of the 
"successful" student cartoon was also printed on student booklet 
pages . 

Rehearsal condition materials . 

1. Phase one . Materials for this condition paralleled 
those used in the two mnemonic conditions and consisted of 
experimenter scripts, rule cards and cards containing the word, 
its definition, and a representational illustration of the word. 
For -example, the card for "vituperation" depicted a person 
telling another person, "Don't speak so abusively to me", with 
the words "vituperation" and "scolding" along the top. The 
directions provided explicit instruction on how to use a 
rehearsal strategy effectively. 

2 . Phase two . These materials included a rule card, 

script, and student booklet. The printed card contained these 
steps: "1) repeat the word, 2) study the picture of the answer 

information, and 3) say the word and definition together". This 
card was introduced on Day 2 and reviewed on Day 3 . 

Student booklet pages were identical to those described for 
the mnemonic generalization condition. In addition, identical 
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dependent measures were employed across conditions and are 
described in the following section. 

Dependent Measures 

The following dependent measures were employed in this 
investigation: (a) attribution assessments, (b) production and 
identification recall measures, and (c) strategy reports. All 
items were read aloud to students and responses were recorded 
verbatim by the investigator. 

Attribution s assessment . A pre— and post— intervention 
attribution assessment was developed to parallel a measure 
constructed by Krause (1983) to measure effort attributions. 
This measure consisted of 16 hypothetical situations (eight 
success and eight failure) common to school children. For 
example, one item was "Suppose the teacher asked some students to 
read parts aloud in a school program. she did not ask you. Why 
would this happen? was it effort, ability, task difficulty, or 
luck?" Students were instructed to choose the first and second 
most important reasons for each occurrence. 

Recall measures . The first daily recall measure consisted 
of production items (e.g., what does vituperation mean?). The 
second recall measure retested each content item in an 
identification (i.e., matching) format. 

Strategy reports. Strategy reports were also employed each 
day of the investigation. Questions were as follows for each 
production item: (e.g.. How did you remember what vituperation 
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meant?) . 

Procedure 

This section describes procedures common to all conditions 
for each of the five 25-minute sessions of this investigation, 
according to phase. Following this description of common 
procedures, condition specific procedures are described. 

All conditions. 

I ^ Phase one: Day 1 Students entered a quiet room 

adjacent to their classrooms, were stratified by grade level and 
randomly assigned to one of three treatment conditions. First, 
the experimenter introduced herself and explained the purpose of 
the sessions. Second, the attribution pretest was administered. 
Third, students were: informed they would be learning new 

vocabulary with a special memory method and that they should try 
hard for a quiz would be given following the instructional 
session. Fourth, two practice items were presented, according to 
condition, followed by a practice quiz containing both production 
and identification recall questions. Fifth, ten target items 
were taught, according to experimental condition. Following 
that, a one-minute "filler" task (in which students were asked to 
write down their grade, teacher, and other information) was 
given, followed by untimed administration of recall measures and 
strategy reports. Finally, students were thanked for their time, 
asked not to discuss the study procedures with anyone, and 
returned to class. 
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2.1 Bh3?e two : D avs 2 and 3 . Phase two sessions first 

reviewed relevant strategy steps. Next, the purpose of the 
generalization training was presented (e.g., "to practice the 
memory/study strategies for independent use in all your 
classes)." Third, explicit instruction and questioning regarding 
the retrieval process were incorporated within the day's 
presentation. For example, students were asked, "What is the 
second step to our 'good memory' strategy?" However, as the 
generalization training proceeded, experimenter explanations and 
cuing were faded, until, finally, students were prompted to 
employ the trained strategy independently on the last two items. 

Students were reminded when the strategy was appropriate 
(e.g., any time you need to remember two or more pieces of 
information together) . Students were also asked to name classes 
that required memory strategies. Following recall and strategy 
measures, students were thanked for their time, reminded not to 
talk to peers about the procedures, and returned to class. 

3, Phase three; Generalization testing . First, students 
were given lists of new content and directed to study them with 
"the method that would best help them prepare" for the quiz that 
would follow. Second, the experimenter read the complete list of 
target information, and offered to provide additional 
pronunciation or reading help, when necessary. Third, students 
were asked to study for a ten-minute interval. Following a one- 
minute filler activity (e.g., writing name*, address, and school 
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information), recall measures were administered. In addition, on 
the two week delayed generalization test, the attribution 
posttest was administered. Phase three procedures did not differ 
across experimental conditions. 

Mnemonic generalization condition . 

1. Ph ase one . Following completion of the attribution 
pretest, students were told they would be learning a special 
memory strategy. Next, the keyword strategy was described using 
two practice items, and strategy feedback was given following 
each practice item. Students were told, for example. 

To remember that vituperation means scolding or speaking 
abusively to someone, these are the steps to take. First we 
have a keyword for 'vituperation' which is 'viper. ' Viper 
is a good keyword because it sounds like vituperation and is 
easy to picture. Next we have picture of the keyword and 
its definition doing something together. In this case, we 
have a picture of a man saying to the viper, 'Don't speak so 
abusively to me.' To recall what vituperation means, first, 
think first of the keyword and second, to what was happening 
in the picture. 

Each of the target mnemonic illustrations was presented for 
30 seconds while the experimenter described the keywords and 
interactive illustrations. Following administration of recall 
and strategy measures, students were informed that during the 
next session they would learn to create keyword memory strategies 
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independently . 

2 . Phase two . Students were reminded of the purpose of 
the session and were guided through the following steps using the 
printed cards described above: generate a keyword, think of an 
interaction involving both keyword and response information, and 
draw that picture. For example, to remember that dogbane is a 
type of tropical plant, students were prompted to generate a 
concrete, acoustically similar keyword (e.g., "dog"), and then to 
draw a picture in which a dog and a plant were interacting (e.g., 
a picture of a dog eating a plant) . The experimenter provided 
review, guided practice, and prompting, as necessary. Relevant 
feedback was provided for each step. Each session concluded with 
recall and strategy measures as described above. 

Mnempnic generalization plus attribution condition . The 

mnemonic training component was identical to that described for 
the mnemonic generalization condition, except that attribution 
training procedures were included as described below. 

1 . Phase one . Attribution training procedures 
proceeded as follows. First, the importance of attributing 
success and failure to controllable causes, particularly to 
effort, was explained through the use of the cartoons and printed 
cards described within the materials section. Second, the 
experimenter modeled both successful and unsuccessful instances 
of recall while employing mnemonic retrieval steps. After each 
instance, the relationship of effort to the outcome was 
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emphasized with a positive attributional message. Following a 
successful recall attempt, for example, the experimenter said, "I 
used the strategy, tried hard and remembered the correct answer." 
In contrast, after modeling an unsuccessful recall attempt, the 
experimenter said, "I didn't remember the correct answer. Next 
time, I will try harder to use each step of the strategy." The 
previously missed item was then corrected and success attributed 
to effortful strategy deployment. Following each subject's 
correct recall, the experimenter attributed successful 
performance to effortful strategy use (e.g., "Do you know why you 
recalled the answer? You used the steps to the strategy, tried 
hard, and answered correctly". 

Phase two . There were four components of the 

attributional training in this phase. First, sessions began with 
a short review of the importance of positive attributions on 
academic tasks. Second, the experimenter modeled appropriate 
attributional verbalizations such as the following. "When I use 
the strategy to remember an answer correctly, I say this to 
myself; I am trying hard and using the strategy and doing well. 
Now, you say it. " Third, students were prompted to verbalize 
positive attributional messages (e.g., "What should you tell 
yourself when you do/do not recall the correct answer?"). 
Fourth, students were given combined strategy attributional 
feedback for all learning successes (e.g., "You tried hard and 
used the strategy and you remembered the correct answer" ) . 
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Rehearsal c ondition . 

ij — BhaSQ one . During this session, students were 

directed through an active rehearsal strategy that included the 
following steps: First, the experimenter pronounced the words 

and students were asked to repeat them. Second, representational 
pictures were presented for thirty seconds each while students 
were questioned regarding the word and definition. Third, the 
students were instructed to rehearse the words as well as the 
definitions. The students were also instructed to utilize 

retrieval steps as follows. "First, think of the word, second, 
the picture, and finally the answer information that you 
rehearsed . " 

2. Phase two. Phase two sessions began with a review of 
the rehearsal procedure. Second, students were guided to apply 
the steps to each content item with explicit explanations, 
prompting, and feedback of the rehearsal strategy. Prompts were 
faded until students were asked to employ the strategy 
independently for the last two content items. Strategy feedback 
was delivered (e.g.,"you rehearsed the word and the answer and 
that helped you to recall the correct answer)." 

Scoring 

All measures were scored by the investigator as well as by 
two trained university students who were blind to students' 
experimental condition. All discrepancies in scoring were 
discussed until 100% agreement was reached. 
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One point was awarded for each correctly answered question. 
For the production tests, one-half point was awarded for 
partially correct, but incomplete answers. Strategy reports were 
scored as: 0 = no strategy use, 1 = rehearsal or rote, 2 = non- 
keyword association (e.g., 'both lago and lake started with Is), 
3 = incomplete keyword (i.e., missing one necessary element of 
either keyword or interaction), or 4 = effective keyword (i.e., 
containing both keyword and interaction) . 

Attribution assessments were scored with the following 
scoring procedure. Students' first and second choice attribution 
responses were coded according to the following: luck = l, 
teacher help = 2, task difficulty = 3, ability = 4, and effort = 
5. Next, first and second choice responses were su mm ed 
separately to yield frequency scores and percentages for each 
response choice. 

Results 

Means and standard deviations for identification measures 
are in Table 2 and production recall measures are in Table 3. 
Data for each test were entered into three condition (mnemonic 
generalization, mnemonic generalization plus attribution, 
rehearsal) by three grade level (six, seven, and eight) analysis 
of covariance (ANCOVA), using Verbal IQ as a covariate. Grade 
level was used as a blocking variable only (Kirk, 1982), and was 
not of primary interest to the research questions. In some cases, 
cell variance was somewhat constrained; nevertheless, re-analysis 
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using nonparametric tests revealed results parallel to those 
reported here. Although analysis was conducted on raw scores, 
mean test scores by condition are reported as percentage correct 
to facilitate interpretation. Mean square error scores are 
provided in raw score units. 

Phase one. On the first day training test, students 
correctly identified 87% (mnemonic generalization), 83% (mnemonic 
generalization plus attribution) and 76% (rehearsal) of the 
information studied in phase one (MSe = 3.44), and correctly 
produced 71%, 69%, and 68% of the information for the same three 
conditions, respectively (MSe = 3.44). Although the students in 
both mnemonic conditions outperformed the rehearsal condition 
students, the differences were not statistically significant, 
E( 2 , 46 ) = 2.33, E = .11; and E(2,46) = .27, p = -76 for 
identification and production tests, respectively. No 
significant grade or interaction effects were observed (all ps 
>.34) . 

Phase two . In the first prompted transfer test, students 
correctly identified 97% (mnemonic generalization), 89% (mnemonic 
generalization plus attribution) and 82% (rehearsal) of the 
information studied (MSe = 2.40), and correctly produced 86%, 
82%, and 66% of the information for the same three conditions, 
respectively (MSe = 4.36). Statistically significant differences 
were obtained on both identification and production tests, 
E( 2 , 46 ) = 4.17, E = .02; and E(2,46) = 4.93, p = .01, 
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respectively. Student-Neuman-Keuls ( SNK) post-hoc tests indicated 
that students in the mnemonic generalization condition had 
significantly (p < .05) outperformed students in the rehearsal 
condition on the identification test, while both mnemonic 
conditions significantly outperformed the rehearsal condition on 
the production test. No significant grade or interaction effects 
were observed (all ps >.27). 

In the second prompted transfer test, students correctly 
identified 97% (mnemonic generalization), 95% (mnemonic 
generalization plus attribution) and 71% (rehearsal) of the 
information studied (MSe = 2.29), and correctly produced 81%, 
87%, and 64% of the information for the same three conditions, 
respectively (MSe = 2.73). Statistically significant differences 
were obtained on both identification and production tests, 
£(2,46) = 16.46, p = .00; and £(2,46) = 8.91, p = .00, 
respectively. SNK post-hoc tests indicated that students in the 
mnemonic generalization condition and the mnemonic generalization 
plus attribution condition had significantly outperformed 
students in the rehearsal condition on both identification and 
production tests. A significant grade by condition interaction 
was found on the production test, E(4,46) = 2.74, p = .04. No 
other significant grade or interaction effects were observed (all 
ps > . 20) . 

Phase three. In the one-day delayed unprompted transfer 
task, students correctly identified 63% (mnemonic 
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generalization), 66% (mnemonic generalization plus attribution) 
and 69% (rehearsal) of the information studied (MSe = 12.25), and 
correctly produced 48%, 54%, and 57% of the information for the 
same three conditions, respectively (MSe = 10.37). No 

statistically significant differences were obtained on either 
identification or production tests, £(2,46) = .29, p = .75; and 
E(2,46) = .70, p = .50, respectively. No significant grade or 

interaction effects were observed (all ps >.08). 

In the two-week delayed unprompted transfer task, students 
correctly identified 63% (mnemonic generalization) , 57% (mnemonic 
generalization plus attribution) and 38% (rehearsal) of the 
information studied (MSe = 12.36), and correctly produced 46%, 
44%, and 30% of the information for the same three conditions, 
respectively (MSe = 9.69). A statistically significant 

difference was obtained on the identification test, £(2,46) = 

3.96, p = .03; but not on the production test, £(2,46) = 2.22, p 
= .12. Significant main effects were also found for grade, £ 

(2,46) = 6.82, p = .00; and £ (2,46) = 3.58, p = .04, 

respectively, for identification and production tests. 
Interaction effects were not observed (both ps > .31). SNK 
post-hoc tests indicated that students in the mnemonic 

generalization condition and the mnemonic generalization plus 
attribution condition had significantly outperformed students in 
the rehearsal condition on the identification test. 



Mnemonic Generalization 



27 

Strategy Data 

Strategy data from each phase of the study are in Tables 2 
and 3. Percentages of strategies reported by students, as well 
as percent correct for those items are listed. As can be seen, 
students in the two mnemonic conditions reported using the 
instructed strategy in either complete or partially complete 
forms at over 80% during phase one, over 90% during phase two, at 
least 50% of the time during the unprompted transfer days. In 
all cases, reported strategy use was significantly correlated 
with production scores (all ps = .35 to .68, all ps < .01). 
Attribution Measure 

No significant difference was observed among conditions on 
repeated measures ANOVA conducted on attribution pretest and 
posttest scores, E(l, 53) = .01, p = .91. 

Discussion 

LD students who were trained to create mnemonic keyword 
strategies recalled more information than those trained to employ 
rehearsal strategies on the prompted transfer tasks (i.e., Days 2 
and 3), and the two week delayed unprompted transfer task 
(identification test) of this investigation. No significant 
recall differences resulted among conditions on a one-day delayed 
unprompted transfer task. Finally, no significant group 
differences were found between students who did and did not 
receive attribution training. 

That performance differences were not found on training day 
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1 contrasts sharply with numerous previous mnemonic 
investigations in which mnemonically instructed students 
substantially outperformed students in various comparison 
conditions. However, this training day did not include 
instruction of keywords prior to presentation of mnemonic 
illustrations, as done in previous investigations. Keywords were 
individually introduced as the training progressed, to help 
familiarize students with the rationale for keyword selection 
preliminary to generalization training. However, since the 
mnemonic conditions descriptively outperformed the rehearsal 
condition and the corresponding statistical test approached 
significance (p = .11), it is possible that the failure to reject 
the null hypothesis in this case represents a Type II error. 
Regardless of the adeguacy of the statistical test, however, the 
obtained effect sizes were substantially smaller than those of 
previous investigations . 

Results of second and third training day testing indicated 
that LD students guided and prompted to use keyword mnemonic 
strategies consistently outperformed LD students guided and 
prompted to use rehearsal strategies. Subsequent to one session 
with imposed keyword strategies, LD students effectively created 
their own keywords and interactive illustrations with minimal 
assistance, prompting, and training time, across multiple content 
areas including English vocabulary, Italian vocabulary, science, 
and social studies information. 
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Although differences were not observed on a one-day delayed 
transfer task, students trained to generalize mnemonic strategies 
performed significantly higher on the two-week delayed 
identification transfer task. The lack of performance differences 
on the one-day delayed transfer task may have been affected by 
the short time (ten minutes) allocated for study, which was 
apparently inadequate for at least eight students in the two 
mnemonic conditions who were unable to complete all 14 content 
items. Since mnemonic condition students were required to develop 
strategies and draw mnemonic pictures as well as study the 
content, the amount of time allocated may have been insufficient. 
In contrast, rehearsal condition students were able to devote the 
entire time to studying. The superior performance of mnemonic 
condition students on the two-week delayed transfer task, using a 
somewhat shorter list, provides evidence that LD students need 
not be totally dependent on teacher provided mnemonics, but in 
fact can be taught to independently develop these strategies. 

Strategy data revealed that rehearsal generalization 
condition students had reported employing rehearsal strategies 
more frequently than mnemonic generalization condition students 
reported employing complete mnemonic strategies. Although the 
rehearsal strategy was apparently easier to transfer to novel 
learning situations, the strategy itself was less effective 
compared with complete or even partially complete subject- 
generated mnemonic strategies. 
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Another important finding from the strategy report data is 
the number of items on the transfer tasks for which mnemonic 
condition students reported not using any strategy. This was 
apparently due to the fact that many students, when unable to 
invent a mnemonic strategy, simply skipped that item. Future 
investigations might include instruction in strategies to use 
when keywords do not immediately come to mind. Such 
investigations may find even greater performance advantages for 
mnemonically instructed students than those reported here. 

Finally, no differences in performance were observed as a 
result of effort or strategy attributions. Since attribution 

training did not result in higher scores on the transfer 

measures, it appears that the training of the mechanics of 
strategy transfer was of greater importance than attribution 

training in facilitating strategy generalization. Previous 

research has suggested that LD students who have received 

mnemonic instruction are well aware of the powerful facilitative 
effects of these strategies (e.g., Scruggs & Mastropieri, in 
press; Scruggs, Mastropieri, McLoone, Levin, & Morrison, 1987). 
If this is true, direct teaching of attributions may be less 
necessary for mnemonic strategies than it is for strategies whose 
effects are more subtle or more indirect. Although mnemonic 

strategies may be difficult for LD students to transfer, due to 
the demands placed on word knowledge, insight, and creativity, 
metacognitive awareness of the power of mnemonic strategies may 
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compensate in part for this difficulty. 

Further research is necessary to uncover the most important 
components of inducing mnemonic strategy transfer. Since the 
present investigation was relatively limited in training days, 
classroom-based research could assess the efficacy of more 
intensive, long-term training procedures. Nevertheless, the 
results of the present investigation, taken together with the 
Scruggs and Mastropieri (in press) classroom based investigation, 
suggest that LD students can be trained to transfer mnemonic 
strategies to a variety of content areas, and that their academic 
performance is enhanced when they use the strategies that they 
have developed. 
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Table 1 

Subject Demographic Data by Condition* 



I 

I 

I 

I 

I 
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Mnemonic 

Generalization 


Mnemonic 

Attribution 


Directed 

Rehearsal 


Sex 

Numbers : 
Male 12 
Female 07 


Sex 

Numbers : 
Male 14 
Female 05 


Sex 

Numbers : 
Male 14 
Female 04 


Ethnic; 
90% White 
10% Black 


Ethnic: 
100% white 


Ethnic: 
100% White 


IQ Verbal : 
Mean 94.9 
(SB) 8.1 
IQ Perf . ; 
Mean 102.6 
(SB) 13.5 


IQ Verbal: 
Mean 91.7 
(SB) 7.8 
IQ Perf . : 
Mean 101.4 
(SB) 11.0 


IQ Verbal: 
Mean 96.4 
(SB) 13.3 
IQ Perf. : 
Mean 96.0 
(SB) 12.2 


Reading 
achievement: 
Mean 78.8 
(SB) 9.8 


Reading 
achievement: 
Mean 74.0 
(SB) 8.2 


Reading 
achievement 
Mean 84.0 
(SB) 18.0 


Math 

achievement: 
Mean 81.1 
(SB) 9.9 


Math 

achievement: 
Mean 79.0 
(SB) 11.0 


Math 

achievement 
Mean 81.0 
(SB) 11.0 



NQtQ. *Perf. IQ = Performance IQ scores; Reading and 
achievement are reported in standard scores. 
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Table 2 

Percentages of Strategies Reported for (Percents of Correct 
Production Responses) Phases 1 and 2 

Mnemonic Mnemonic Directed 

Generalization Attribution Rehearsal 



Phase 1 (Day l) 

Prior Knowledge 

No Strategy 

Rehearsal 

Non-mnemonic 

association 

Incomplete 

keyword 

Complete 

keyword 



Phase 2 (Day 2) 

Prior Knowledge 

No Strategy 

Rehearsal 

Non-mnemonic 

association 

Incomplete 

keyword 

Complete 

keyword 



Phase 2 (Day 3) 

Prior Knowledge 

No Strategy 

Rehearsal 

Non-mnemonic 

association 

Incomplete 

keyword 

Complete 

keyword 



01 (100) 00 

13 (52) 13 

01 (50) 01 

00 ( 00 ) 00 

25 (72) 24 



61 (75) 61 



01 ( 100 ) 00 

03 (50) 03 

01 (70) 01 

00 ( 00 ) 00 

05 (70) 04 

91 (88) 92 



00 ( 00 ) 01 

03 (60) 02 

01 ( 100 ) 00 

01 ( 100 ) 01 

13 (83) 12 

84 (90) 85 



(00) 


04 


(50) 


(56) 


16 


(45) 


(66) 


80 


(74) 


(00) 


00 


(00) 


(75) 


00 


(00) 


(73) 


00 


(00) 



(67) 


06 


(64) 


(100) 


04 


(50) 


(50) 


88 


(68) 


(00) 


01 


(00) 


(100) 


00 


(00) 


(86) 


00 


(00) 



(100) 


06 


(100) 


(100) 


06 


(27) 


(00) 


86 


(68) 


(100) 


02 


(100) 


(82) 


00 


(00) 


(90) 


00 


(00) 



O 



Note . Mnemonic Attribution= Mnemonic Generalization plus 
Attribution Condition. 
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Table 3 

Percentages of Strategies Reported for (Percents of Correct 
Production Responses) on Phase 3: One-Day and Two-Week Delayed 
Tasks 



Mnemonic 

Generalization 



Mnemonic Directed 

Attribution Rehearsal 



I 

I 



One-Day Delay 

Prior Knowledge 

No Strategy 

Rehearsal 

Non-mnemonic 

association 

Incomplete 

keyword 

Complete 

keyword 



I 

I 



Two-Week Delay 

Prior Knowledge 

No Strategy 

Rehearsal 

Non-mnemonic 

association 

Incomplete 

keyword 

Complete 

keyword 



05 


(67) 


02 


(25) 


09 


(82) 


32 


(38) 


32 


(36) 


16 


(17) 


05 


(58) 


05 


(64) 


71 


(68) 


03 


(83) 


02 


(67) 


14 


(78) 


24 


(40) 


24 


(63) 


00 


(00) 


33 


(62) 


35 


(73) 


00 


(00) 



00 


(00) 


00 


(00) 


02 


(50) 


30 


(38) 


37 


(19) 


22 


(17) 


05 


(43) 


05 


(00) 


71 


(39) 


03 


(100) 


02 


(67) 


05 


(50) 


24 


(52) 


24 


(46) 


00 


(00) 


33 


(70) 


35 


(73) 


00 


(00) 



I 



I 
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Note . Mnemonic Attribution= Mnemonic Generalization plus 
Attribution Condition 
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Mastropieri, M.A. (1988). Using the keyword method. 
Exceptional Children . 20(2), 4-8. 
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CORRECTION 



The title of the article by 
Margo A, Mastropieri that 
appeared in the Winter 1988 
issue of TEACHING Excep- 
tional Children was incorrect. 
The correct title is "Using the 
Keyword Method." 
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. ^ Research in 

votiab#lary ins true- 
ion has shown that 
^variety of methods are 
elective for assisting stu- 
dents in learning the mean- 
ings of new words (see Stahl & 
Fairbanks, 1986, for recent reviews). 
Recently Levin and his colleagues 
(I evin et al. 1984, Mastropieri, Scruggs, 
Levin, Gaffney, & McLoone, 1985; 
Press ley. Levin, & Delaney, 1983; 
Scruggs, Mastropieri, & Uvin, 1985) 
have found the keyword method (At- 
kinson, 1975) superior for teaching the 
meanings of new vocabulary words. 
This article describes the keyword 
strategy so that special education teach- 
ers can adapt it to their instructional 
uses. (See Mastropieri & Scruggs, 
1987, for further information.) 

I he keyword method has been 
validated through a number of re- 
search studies with learning disabled. 



M, 



in 



mentally retarded, 
gifted, and typical students 
(Mastropieri, Scruggs, it Levin 1985a, 
Mastropieri, Scruggs, & Levin, 1985b, 
Mastropieri, Scruggs, & Levin, ii 
press; Scruggs, Mastropieri, Sc I^vin 
1985; Scruggs, Mastropieri, McLoone, 
Levin, & Morrison, 1987). This article 
describes what these strategies are and 
how they can be used to improve 
vocabulary instruction. 
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The Keyword Method 



The keyword method is a mnemonic 
(memory-enhancing) technique used 
to increase the initial learning and 
retention of facts and fact systems of 
the kind often encountered in schools. 
The method incorporates both audi- 
tory and visual cues to enhance mean- 
inglulness of the information to be 
learned and to promote strong ussocia- 



tions between ques- r 

lions and answers. This 
method also relies strongly upon 
visual imagery— a procedure that has 
been found to be effective with mildly 
handicapped learners (McLoone, 
Scruggs, Mastropieri, & Zucker, 1986). 
The method can be taught to students 
using the steps of recoding, relating, 
and retrieving. 



Recoding 



Recoding involves changing a vocabu- 
lary word into a word that sounds 
similar and is easy to picture. This new 
word is usually referred to as the 
keyword. For example, to learn the 
meaning of the word apex, first recode 
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it to a word that 
bounds similar to "apex" 
and is easily pictured, in this case ape 
would be a good keyword, since "ape" 
sounds like the first syllable of "apex" 
and is easy to picture. Most elementary^ 
level mildly handicapped learners are 
familiar with the concept of "ape." If 
learners were unfamiliar with that 
concept, then "ape" would be a poor 
choice. 
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Relating 

Relating means integrating the newly 
formed keyword with its definition 
either by imagining (or having the 
student imagine) a picture of the 
keyword and its definition doing some- 
thing together or by creating a sen- 
tence in which the keyword and its 
definition are doing something to- 
gether. Research results (levin, 1981) 
have demonstrated that recall will be 
stronger when the keyword and defini- 
tion are interacting. For example, since 
apex means highest point and apex was 
recoiled to the keyword ape , the relat- 
ing step involves generating an inter- 
active picture of an ape doing something 
with a highest point. 

A good interactive image is a 
picture of an ape sitting on the highest 
point of a rock. In this case, the ape 
and the highest point are interacting, 
or doing something to- 
gether. If the ape were simply sitting 
next to the highest point, the keyword 
and its definition would not be inter- 
acting. That type of picture or image 
would not facilitate learning as much 
as an interactive illustration. 

Retrieving 

Ret rie oing is recalling the definition 
after being presented with the original 
vocabulary word. The retrieval process 
involves several simple steps. When 
learners are asked to supply the defini- 
tion of the vocabulary word, first they 
are told to think of the keyword for 
that word. Remember that the key- 
word sounds similar and is easily 
pictured so that most learners can 
retrieve it easily. Second, the learners 
are told to think back to the picture 
(image or sentence) that the keyword 
was in and remember what was hap- 
pening in that picture. Third, they are 
told to state the definition. Once the 
keyword and the interactive image 
have been retrieved, the definition is 
recalled easily, since the keyword is 
interacting with the definition. Sup- 
pose, for example, a learner is asked, 
"What does apex mean?" 

First the learner thinks of the 
keyword ape. Second, he or she recalls 
that the ape was sitting on the highest 
point of a rock. And finally, the learner 
states that "apex" means "highest 
point." A sample scripted lesson for 
instructing students in the steps neces- 
sary to use the keyword method 
Q “dws. 

ERJC 

faniiwii i m ii n ACHING EXCEPTIONAL Cllll (if<EN 




Students draw a picture for the keyword " flagon ' 

• Today I'm going to help you learn 
some new vocabulary words. 1 want 
you to try hard, because at the end 
of our session I will give you a quiz 
to see how well you remember the 
meanings of the words. I am going 
to teach you how to use a special 
method for remembering. 

• The first thing I am going to teach 
you is a keyword for each new 
vocabulary word. A keyword is a 
little word that sounds like part of 
the new vocabulary word, and it is 
easy to picture. For example, the 
keyword for "raven" is "raisin." 
What is the keyword for "raven"? 
Good. Now l"m going to show you 
a picture that will help you remem- 
ber the meaning of "raven." (Show 
illustration, Figure 1A.) The key- 
word for "raven" is "raisin." A 
"raven" is a blackbird. Remember 
this picture of a blackbird eating 
raisins. Remember this picture of 
what? . . . And raven means what? 

• (Remove illustration.) Now, when I 
ask you the meaning of a word, you 
need to do the following things, For 
example, I might say, "What does 
'raven' mean?" or "What is a 
raven?" First you should think back 
to the keyword for "raven." That is 
. . . Good. Next, you need to think 
back to the picture that has the 
raisins in it, and then you need to 
think about what else was happen- 
ing in that picture, which was . . . 
Good! A blackbird was eating rai- 
sins. Therefore, we know that a 
"raven" is a "blackbird." I jet's try 
the next example. 



to aid them in recall. 

• The keyword for "marmalade" is 
"mama." What is the keyword for 
"marmalade"? Good. Now I'm 
going to show you a picture that 
will help you remember the mean- 
ing of "marmalade." (Show illustra- 
tion, Figure Hi.) The keyword for 
"marmalade" is "mama." "Marma- 
lade" is jam. Remember this picture 
of a mama spreading jam on bread. 
Remember this picture of what? 

. . . And marmalade means wluil? 

• (Remove illustration ) If 1 asked, 
"What does 'marmalade' mean?" or 
"What is 'marmalade'?" First, what 
is the keyword for "marmalade"? 
Good! Next you need to think back 
to the picture that has the mama on 
it and then think back to what else 
was happening in that picture. 
Good. "Marmalade" means jam be- 
cause the keyword for "marmalade" 
is "mama" and the picture has a 
mama spreading jam on bread. 
Good! Do you have any questions? 
(Adapted from Mastropieri & 
Scruggs, 1987.) 

Experience has shown that learning 
disabled, mentally retarded, and bchav- 
iorally disordered learners are typ- 
ically successful at using this method 
after one or two practice examples 
have been provided. 

Sometimes learners have benefited 
from initial practice with the words 
and their respective keywords. For 
example, prior to instructing students 
on vocabulary words and their defini- 
tions such as flagon — canteen, dere- 
lict — tramp, oculist — eye doctor, 
gulch — canyon, and duct — pipe, it has 
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proved beneficial to practice studying 
each new vocabulary word and its 
respective keyword. For these words, 
teachers might use the following key- 
words: 

Flagon Flag 

Derelict Dairy 

Oculist Octopus 

Gulch Sea gull 

Duct Duck 

(Adapted from Taylor # 1981.) 

Note that all of the keywords sound 
similar and are easily pictured. When 
the students can remember the key- 
words easily (usually after going 
through the list once or twice), the 
teacher can add the definition and 
interactive image step The following 
'"interacting image" phrases would 
be appropriate for the words used in 
the example: 

1 Flagon (flag): A flag with a canteen 
on it. 

2. Derelict (dairy): A tramp milking a 
dairy cow. 

3. Oculist (octopus): An oc/upus having 
his eyes examined by an eye doctor, 

4. Gulch (sea gull): A sea gull flying in 
a canyon. 



Sauro Lizard 

Broil to Thunder 

Then they were to figure out the 
meanings of the following ''dinosaur" 
terms: 

1. Ornithopoda ("bird footed") 

2. 1 heropoda ("wild animal footed") 

3. Paleopoda ("old foot") 

4. Brontosaurus ("thunder lizard") 

5. Pterosaurus ("winged lizard") 

To accomplish this, they were taught 
keywords and shown illustrations 
depicting the interactions in Table 1. 

After the students had learned the 
individual word parts, they were able 
to figure out the meanings of the 
combined whole words. Many times 
mildly handicapped students are ex- 
pected to learn lists of scientific words 
for their mainstream classes. In cases 
where the same regular education 
curriculum is covered annually, spe- 
cial educators could keep a list of good 
keywords and interactive images for 
critical vocabulary. Over time, a 
number of materials could be devel- 
oped, practiced, and saved. 



words, they need to be able to use 
them spontaneously. In other words, 
the new vocabulary needs to become 
part of their working vocabularies. 

After the keyword method has 
assisted students in acquiring the new 
vocabulary, teachers must focus in- 
struction on requiring them to use the 
new vocabulary frequently in a variety 
of contexts. Such practice will enhance 
their ability to retrieve the words more 
rapidly and enable them to use the 
words in speaking and writing. Typ- 
ically, this type of instruction relies 
on the use of practice exercises that 
require students to use the new words 
in sentences or prompts them to use 
the words in their oral communica- 
tions. 

For instance, teachers might design 
instructional worksheets that require 
learners to use the newly acquired 
definitions. They would first use iden- 
tification formats requiring learners to 
select the correct response, and follow 
these with worksheets involving pro- 
duction formats. Samples of each 
format are given here. 



3. Duct (duck): A duck walking inside 

a large pipe. 

Again, note that the keywords and 
their respective definitions are inter- 
acting. These sentences could be de- 
scribed verbally and students asked 
to repeat them and imagine a picture 
of them, or sample illustrations depict- 
ing the interactions could be shown. 
Following this, students could be 
required to practice the retrieval steps. 
Typically, a little bit of practice will 
result in very high acquisition rates. 
Once the words are acquired, students 
will be better able to use the new 
words in context. 



Scientific Word Parts 



Using the keyword method, Viet, 
Scruggs, and Mastropieri (1986) taught 
middle-school-age learning disabled 
students scientific word parts and then 
required them to use those word parts 
in understanding more complex 
words. For example, students were 
taught the following word parts and 
definitions: 



Ornith 

Them 



a leo 



Bird 

Wild animal 
Old 
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KEYWORD 

Word part 

1. Orinth 

2. Them 

3. Fa leo 

4. Sauro 

5. Bronto 


• ILLUSTRATIONS 

Keyword Interactive illustration 

bird carrying an oar 

I hermos Wild animal drinking out of a thermos 

Fail Old people carrying pails 

^ uw A lizard sawing 

Bronco A bronco (horse) bucking in thunder 



Other Considerations 

Up to this point, the discussion has 
dealt with how special educators can 
develop keyword techniques for increas- 
ing their special education students' 
initial acquisition of new vocabulary. 
This section addresses fluency build- 
ing, application, and generalization of 
vocabulary words learned using the 
keyword method. 

Fluency Building and 
Application 

It is not enough to have students 
simply acquire new vocabulary words. 
Once they begin to learn the new 



Identification Format 

Directions: Select the appropriate word 

from list A and write it in the correct 

sentence. 

List A 1. Apex 3. Derelict 
2. Gulch 4. Garb 

Sentences 

1. Another word for highest point is 
( apex) . 

2. Someone who wanders from place 
to place with no job could be called 
a tramp or a (derelict). 

3- ( Gulch ) means the same as canyon. 

4. Clothing is occasionally referred to 
as ( garb) . 



N T E R 1988 BEST COPY AVAILABLE 



TEACHING FXCEFTIONAI Clill hm n 



Figure I 



MNEMONIC ILLUSTRATIONS 




(A) RAVEN (Raisin) Black Bird 




(B) MARMALADE (Mama) Jam 



Production Format A 

Directions: Write synonyms for the 
following words: 

L Highest point 3. Canyon 
2. Tramp 4. Clothing 

Production Format H 

Directions: Write two paragraphs that 
include this week's vocabulary words. 
(e,g./ "The derelict's garb was dirty 
and torn in several places.") 

During this stage of instruction, 
teachers should reinforce learners for 
accurate use of the new vocabulary in 
both written and oral work. In fact, 
teachers might want to arrange oppor- 
tunities for learners to use the new 
words during an oral language period. 
(See Mastropieri 6c Scruggs, 1987, for 
additional practice ideas.) 

Generalization 

It might seem that this type of strategy 
is too complex for special education 
students to use independently. How- 
ever, research has demonstrated that 
when learning disabled students have 
been instructed in the keyword vocab- 
ulary method they have been able to 
transfer the strategy to independent 
learning of similar lists of words 
(McLoone, Scruggs, Mastropieri, 6c 
Zucker, 1986). Although these results 
are based on a single study, the data 
are encouraging. During this investi- 
gation, learning disabled students 
worked in a one-to-one situation and 
were provided practice and feedback 
on their performance with the key- 
word method. In this structured situa- 



tion, learning disabled students were 
able to generate their own keywords 
and interactive images, which enabled 
them to retrieve the new definitions 
accurately. 



Conclusions 

Recent research has shown that the 
keyword method can be effective in 
helping mildly handicapped students 
acquire new vocabulary words. This 
method also has been adapted to help 
learning disabled students recall learn- 
ing single facts (Mastropieri, Scruggs, 
6c lx:vin, 1985b); classification systems 
of science facts (Mastropieri, Scruggs, 
McLoone, 6c Uvin, 1985); multiple 
science facts (Scruggs, Mastropieri, 
Levin, 6c Gaffney, 1985; Scruggs, Mas- 
tropieri, Levin, McLoone, Gaffney, 6c 
Prater, 1985); and facts from prose 
passages (Mastropieri, Scruggs, 6c 
Levin, in press; Scruggs, Mastropieri, 
McUone, Levin, 6c Morrison, 1987). 

In any system of instruction, it is 
important to remember that the proce- 
dures used should match the instruc- 
tional objectives. Finally, as in all 
instruction, formative evaluation pro- 
cedures should be conducted fre- 
quently to evaluate teacher and stu- 
dent performance and progress (see 
Mastropieri 6c Scruggs, 1987). The 
information thus gathered can be used 
to make ivnslructional decisionvs. 
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ABSTRACT 

P/-e Wous research has documented the severe academic deticiencies ot behavior- 
ally disordered students, but little is known regarding optimal strategies lor teach- 
ing content area information to such students. The purpose of the present investi- 
ga ion was to determine whether mnemonic instruction, previously found effective 
with other mildly handicapped learners, would be effective with behaviorally 
disordered students. In addition, this study was intended to extend previous 
research by evaluating the efficacy of teacher implemented mnemonic instruction 
deli vered in small instructional groups using adapted classroom curriculum mate- 
rials over several weeks ot implementation time. Behaviorally disordered students 
were given two units of instruction in science concepts in a crossover design, with 
each student receiving both mnemonic and traditional instruction. Results indi- 
cated that students ' learning was significantly improved when instructed mnemon- 
icaiiy. Furthermore, mnemonic instruction resulted in very high levels of retention 
^nereas traditional instruction resulted in significant decreases in delayed recall 
Additionally, students reported high levels of satisfaction with the mnemonic 
materials and procedures. Implications tor academic instruction of behaviorally 
disordered students are provided. 

Research has consistently demonstrated severe academic deficits in students character- 
ma J S em0t,0 " ally d ' s,urb ed or behaviorally disordered. Mastropieri, Jenkins, and Scruggs 
iiiv 8 H *T We f 3 W,de ran9e 0f stud,es inves,i 9 a| ing academic characteristics of behavior- 
al s of this' nlo TT' and fePOrted th3t a " au ‘ h0rS had conc,uded ' b at the academic 
chilXen lid been h f re a " d pers,ster "' These ^ficits were found whether the 

“r° C H har K acteflzedas au,is,ic ' Psychotic, aggressive, withdrawn, delinquent, 
or incarcerated, and whether students ranged in age from primary grades to senior hiqh 
school age. Although socialization deficits are the primary presenting characteristics of 
behaviorally disordered srodenrs, edeci.e insrrocrion.l arriegiej ,or l^SSSrS 
functioning are clearly needed (Mastropieri, Jenkins. & Scruggs 1985) 9 

J2XT2 Ma T, r0Pieri (1986) evalua,ed ,he academic achievement of 1480 behavior- 
nrn ^ leafnm9 d,sabled elementary grade students, and reported that both 

groups were similarly deficient, but that behaviorally disordered students were in several 
mstances. significantly lower than their .earning disabled counterpart, .An analysis o! 

St ^rllnn e ^ a h* e revea,ed ‘ ha ‘ behaviora,, y disordered students performed low- 
est overall in science achievement. 

Several instructional procedures have been recommended to help correct academic 
delicts of behaviorally disordered students. Generally, these strategies 
ntervene upon the attentions or motivational deficits found in this population which are 

n98 U 3) ilve n re a, ' Ve H m,luence academ 'c 'earning (e g.. Kauffman, 1985). Kerr and Nelson 
..J . ® ^viewed research which supported the use of token economies in managinq 
academic behaviors (see also Hewett, 1968). By means of periodic provision of redeemable 
tokens lor acceptable levels of on-task behavior or task completion, token economies have 

fast" moSc^S 'ZJ* main,ainin 9 a,,en,ion and a »°rt toward academic 

mfnt in H ® ' 0Wever> ,oken economies have been effective in increasing engage- 
ment on independent seatwork on worksheets. These tasks have been described^ 

leamtrf ler ' ^ Scru " s (1987) as “Practice activities," helpful in facilitating fluency of 
learned responses. However, these activities may be less effective in introduc e | new 

Partial support for this project was provided by Grant No. G0087391 44-aa fmm , h «ii«n fl „ 
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concepts or procedures. Smith and Lovitt (1976) demonstrated that reinforcement alone 
was insufficient in inducing academic learning when students had not been provided with 
necessary academic strategies. 

Teacher presentation rates have also been thought to have an impact on attentional and 
motivational variables. Carnine (1976) provided evidence that levels of responding and 
attention increased in two low-achieving, primary age students, when instruction was overt 
and fast-paced. Such positive, fast-paced teacher-led presentations could be expected to 
increase acquisition of new content by increasing levels of academic engagement and 
motivation. However, the instructional strategy frequently employed in such presentations 
— rehearsal — has not always been found to be the optimal learning strategy for acquiring 
new associative information (Jensen & Rohwer, 1963; Rohwer, Raines, Eoff, & Wagner, 
1977; Scruggs & Cohn, 1983; Scruggs & Mastropieri, 1985; Scruggs, Mastropieri, Levin, & 
Gaffney, 1985). Other learning strategies may also be shown to positively influence the 
learning of behaviorally disordered students, but to date little research has been done in this 
area. 

Mastropieri, Scruggs, and Levin (1985) reported that the use of mnemonic (memory- 
enhancing) instruction had been shown to be effective in increasing initial learning in some 
mildly handicapped populations. Essentially, mnemonic instructional procedures are 
intended to provide a retrieval link between stimulus and response information, thus 
facilitating later recall. For instance, to learn that an omnivore is an animal that eats both 
plants and animals, the stimulus term is first reconstructed to a concrete, more familiar, 
acoustically similar proxy, or keyword In this case, ‘^616116“ is a good keyword for 
omnivore, because it sounds like omnivore and is easily pictured. The reconstructed 
keyword, then, is shown in an interactive picture with its response, in this case, a picture of 
someone eating an omelette that has both plants and animals in it. 

Mnemonic pictures such as the one described above reinforce learning of the concept by 
picturing one concrete instance of the concept. They also reinforce the association of the 
concept with its name by showing the concept interacting with an acoustically similar 
keyword. Mnemonic techniques have been employed with mildly handicapped students, 
and have been consistently found to be far more effective than alternative instructional 
procedures based on fast-paced rehearsal, free study, or use of organizational pictures 
(Mastropieri, Scruggs, & Levin, 1987). 

In spite of the initial successes of mnemonic instruction, several research questions 
remain to be addressed. First, virtually all research on mnemonic techniques to date 
employed experimental materials which were not necessarily part of the classroom curricu- 
lum. It would be of importance to know the extent to which existing classroom materials 
could be adapted to mnemonic instruction. Second, most mnemonic materials to date have 
been developed by researchers. The extent to which teachers could be trained to develop 
their own mnemonic materials has not been systematically investigated. Third, with few 
exceptions (e g., Condus, Marshall, & Miller, 1986; Veit. Scruggs, & Mastropieri, 1986), 
research on mnemonic techniques has focused upon specific strategies applied to specific 
types of content in individual lessons. The extent to which mnemonic instruction is effective 
Over longer instructional units has been infrequently studied. Finally, and most relevant to 
the present investigation, with the exception of one short-time pilot investigation (Scruggs 
& Mastropieri, 1982), virtually no research has addressed the extent to which students with 
behavioral disorders can benefit from mnemonic instruction. It could be, for instance, that 
specific attentional or motivational deficits of these students would prevent them from 
benefiting from such complex instructional strategies. 

The present investigation, therefore, was intended to address all the above issues by 
evaluating the effectiveness of teacher-developed and teacher-presented mnemonic 
instructional strategies, based upon classroom curriculum, in facilitating the learning and 
later retention of behaviorally disordered students. 

The content area chosen for this investigation was science concepts, as the teacher had 
identified this content area as particularly difficult for her students, as well as the fact that 
previous research has indicated that knowledge of science in particular (Scruggs & Mastro- 
pieri, 1986), and information about the world in general (Reilly, Ross, & Bullock, 1980; 
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Scruggs 4 Laufenberg, 1987) represent serious deficit areas in behaviorally disordered 
populations. 



METHOD 

Subjects 

Students who were attending a separate public school setting for seriously emotionally 
disturbed students participated in this investigation. All students had been classified a 3 
seriously emotionally disturbed following assessment procedures completed by a school 
psychologist as well as recommendations from a multidisciplinary team. The classification 
criteria included the following definition adopted according to Indiana Rule S-1 : A seriously 
emotionally disturbed child is a child with a severe condition exhibited over a long period of 
time and to a marked degree, which adversely affects educational performance and is 
characterized by one or more of the following: (a) inability to learn which cannot be 
explained by intellectual, sensory, or health factors; (b) an inability to build or maintain 
satisfactory interpersonal relationships with peers and teachers: (c) an inappropriate 
type(s) of behavior or feeling under normal circumstances; (d) a general pervasive mood of 
unhappiness or depression; (e) a tendency to develop physical symptoms or fears asso- 
ciated with personal or school problems. Additionally, these students were characterized by 
their teacher as exhibiting severe frustration with academic tasks, severe disruptive behav- 
iors. and low self-esteem. 

All students attended the same self-contained classroom that was taught by two certified 
special education teachers. The teacher who developed the materials and implemented the 
instructional procedures had 5 years of teaching experience and was in the process of 
completing the requirements for a Master of Science degree in special education. All 
academic areas including reading, language, math, spelling, science, social studies, and 
social skills were taught by these two personnel. 

The 7 boys and 1 girl who participated in this investigation ranged in age from 7 to 1 1 with 
a mean age of 9 years 3 months (SO = 1 1.14 months)*, and ranged in grade level assignments 
from one to four. Intellectual quotients ranged from 80 to 109 with the average WISC-R IQ 
equal to 88.13 (SO = 8.8). All students were performing well below average on academic 
achievement measures. Average percentile scores according to the Wide Range Achieve- 
ment Test were 15.86 (SO = 11.73) for reading, 19.00 (SO = 22.20) for math, and 15.71 
(SO = 20.82) for spelling. Typical target behaviors for this group of students included 
increasing positive social relationships with peers and adults, increasing attention to aca- 
demic tasks, increasing compliance with teacher directions, and decreasing disruptive and 
aggressive verbal and physical behaviors. Behavior was managed through administration 
of positive and negative contingencies including praise, stickers, feedback, and several 
levels of response contingent timeout. 

Teacher Training and Material Development 

First, the teacher participated in a 3-hour presentation on mnemonics instruction The 
presentation reviewed previously conducted research on mnemonic instruction (e.g., Mas- 
tropieri, Scruggs, & Levin, 1985) and included a description of "how to develop’* the 
materials. The teacher also was required to read several published papers on the topics 
(e.g., Mastropieri, 1988). Following this, the teacher selected science as the target content 
area. Materials were then developed from the regularly assigned science textbook that was 
adopted by the local school corporation (Mallinson, Mallinson, Smallwood, & Valentino, 
1987). Two separate chapters were selected for use in this investigation. One chapter 
covered information on food chains, while the other covered information on invertebrate 
animals. Seven vocabulary concepts were selected from each chapter, and two comparable 
sets of materials were developed for each set of target concepts: one for mnemonic 
teaching, and one for traditional teaching. Each is described separately below. 

Mnemonic condition. Keywords and interactive illustrations were developed for each 
vocabulary concept and placed on 8’/a by 1 1 in. paper for each targeted word. For example, 
to teach that herbivore means an animal that eats only plants, the keyword herd was 
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seietieu anu written next to ine word herbivore. I ne detmition of k- 
to the keyword. Then, the interactive illustration of a 

depicted below the labels. All mnemonic words and interactivlflh ^ r 9 P 3 W * S 
depicted. Materials were developed usinn rnmhin #• e act,ve ^lustrations were similarly 

mg*, and pictures taken l, ore reaJSs 9 “ mb,na "°" s °' a “« '•*>'*>. simple tine drew 

usedtTme**^ 

Included: (a) leaching the studenls that the key»ordTo°^dM "kTlwT' T ina,nJCIions 

easily pictured, (b) learning to think of the picture that contained ^ W “ 

definition doing somethino tooether and ir\ hli„ J contained the keyword and the 
tion when asked. 9 9 ' d (C) be '" 9 able ,0 re,rieve < ba appropriate informa- 

Traditional condition. All target words and their definitive 
index cards. For example, the word herbivore and its definition *'?" °" separa,e 

plants were written on a card, while on another card the taroet h an,ma| s that eat only 

and the appropriate definition was written on the reverse side ^ Wr " ,en °" 006 S ' de 

ins,roc,ions for lne atdda ”' a — a, so 
tions on index cards to the students lb) havinn 1. presen,m 9 ,he w ords and their defini- 
their definitions with the teacher and tc) ha ■ 9 ^ en,s verbally rehearse the words and 
definitions on their own < } ^ S ' Uden ' S pfaC,ice recallin 9 < ba appropriate 

»“; Ssrer ^! zstsesz r ?*+ » —«•- 

included six items, and assessed. he, ,?,dfn?c de ' ayed recaM ,es '- The survey 

their relative value in promotinq learnino in ^ e ^ Cep,l0nS K 0f ,he ins,ruc,ional mat e r 'als. and 
(mnemonic) pictures-? end ‘did the pictures help youre teem more" ^ ““ US '" 9 



Both Conditions 



PROCEDURE 



th o'" o t here ha'p^ er ^t u d ent s were' d i v ided^n tcTt * ° f Chap,er ,radi ' i0nal ins,rup ‘ ip " for 

were equated for abihty^ age^Tchievem^M^el^anc^size 1 ^ F S,f h C,i0nal PUrP ° SeS ^ r ° UPS 
instructed using the mnemonic-kevword moihv S 26 EaCh 9r0up of 4 s,u dents was 
Pon lor me other cheptTZ e!" Z °" e *" d '"*- 00 - 

one learned the chaoter on fond rha nc P • were counterbalanced, such that group 

via traditional instruction The second v^eek™ 00 ^ 31 ^’ Wh ' le 9roup tvv ° ,earne ’ d that chapter 

animals via traditional instructi<rn,^hile g^o^ two was UuThnha* ch^te 1 ^ 00 ' nverteljra,e 
This counterbalancing of materials allowed for th» 0 9h h chap,er m "emonically. 
difficulty. Each of thea studems received bom^ or T® 0 *. 3 C ° n ' r01 ° f rela,ive chap,er 
control for analysis purposes VP ° ,ns,ructl0n ' and served as her or his 

three consecutive oeys The lirsf wo?I„ T ? on was nald ln ln « alternoons on 
lesson tested 30 rS, s A TL ZZ T°"‘ '" IM 20 minutes, and the third 
teacher preseniatioredirect^uesti^na ol^".^ 3 T* ', h ' ,e “ na '' *“«<•■ »' 

guided and independent practice (Mast?opieri s'scruMs'TlsTsom"''”' ,aed ' Jack ' and 
questioning and responding were emolovpd in a m, " • 1987 ^ Both 9 r ° u P a nd individual 
to students immediately E 2 les 1 ‘T" 0 "- ' ndividual ,es,S were 9 ‘ven 

intervals. For each test, the teacher verbally asked S thTstudent tod^r 3 " day ' 3n<j 1 ' W6ek 
concept which had been covered up to thaUime Thefearh* *? !?* 6aCh vocabular V 
verbatim. Answers were scored as corrprt n •’ cher record ed student responses 

oay 3. In me morning on day 2. students vrere given another test on their recall ot the 
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information taught during the first lesson. During the afternoon of day 2, students were 
instructed in the remaining three or four vocabulary concepts for that chapter using 
procedures parallel to those used during Day 1. Again after the lesson, students were 
individually administered a recall test of the content covered only during day 2. 

Day 3. In the morning on day 3, students were administered a test on the words covered 
during day 2’s instruction. During the afternoon of day 3 students were administered a 
cumulative recall test for all information covered during the first 2 days of instruction. 
Students were then given opportunities to draw pictures of the information from the 
chapter. The directions for drawing relevant pictures of newly learned information were the 
same for both conditions. Completed pictures were displayed in the classroom until the day 
before the delayed recall test. 

One week delayed recall. One week after completion of each unit, students were individ- 
ually administered a final recall test of their knowledge of the unit. As in the daily testing 
procedures, the teacher verbally asked students to define each vocabulary concept and 
recorded the students’ responses verbatim. 

Mnemonic Condition 

During the mnemonic condition lessons, each new word was introduced, followed by the 
keyword and presentation of the teacher-made interactive pictures. Throughout the lesson, 
each mnemonic strategy was explained to and reviewed with the students. For example, to 
teach the meaning of herbivore , students were first told the definition, animals that eat only 
plants. Next, students were taught the keyword for herbivore (herd}, and told that the 
keyword was to be used to help remember the meaning of herbivore. Students were then 
shown a picture of animals in a herd, eating only plants. They were told when asked the 
meaning of herbivore, to think of the keyword, herd, think back to the picture of the herd of 
animals, remember that they were eating only plants, and provide the answer, “animals that 
eat only plants.” Words were individually presented and practiced until all words for that day 
were covered thoroughly, followed by a review of all of the day’s words at the end of the 
lesson. 

Traditional Condition 

During the traditional condition lessons, students were shown the index cards containing 
the words and their definitions. As in the mnemonic condition, words were individually 
presented and practiced followed by a cumulative review at the end of the lesson. The 
teacher did not make reference to keywords in the traditional condition. Students were 
prompted to rehearse the meanings by repeating them initially and then recalling them on 
their own. Both group and individual rehearsing, recalling, and feedback were conducted 
throughout the lesson. 

Both Conditions 

Each instructional condition, mnemonic and traditional, lasted an equivalent amount of 
time (30 minutes on days 1 and 2 and 20 minutes on day 3). Since some of the instruction in 
the mnemonic condition was devoted to keyword learning, students in the traditional 
condition actually received more time practicing the target information. 



Academic Outcomes 

Across chapters (which had been counterbalanced) four mnemonic scores and four tradi- 
tional scores were recorded for each student. Data were then entered into a two condition 
(mnemonic vs. traditional) by four (delay interval) analysis of variance (ANOVA) with 
repeated measured on both the condition and delay variables. Figure 1 graphically displays 
the means by condition and delay interval. Significant main effects were found on both the 
condition variable, ^(1,6) = 11.46, p = .015, and the delay interval variable, F(3,18 = 5.47, 
p = .008. Across delay intervals, students scored an average of 94.5% correct in the keyword 
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mnemomc condition and 58.8% correct in the traditional instruction condition * 
{MSe = 1554.6). A significant effect was also found for condition by delay interval inter- 
action. F{3. 18) = 5.98. p = .005. Simple effects tests (Winer. 1971) applied to each condition 
revealed that recall of information learned in the traditional instruction condition signifi- 
cantly decreased over delay intervals, F(3.18) = 6.21, p = .004; while no overall differences 
were obtained across delay intervals in the keyword mnemonic condition, F{3,18) = 1.16 
p = .354. This condition by delay interval interaction is displayed graphically in Figure 1. 




Kayword 



Traditional 



Figure 1 . Condition by delay interval interaction 



(One of the 8 subjects was dropped from the final analysis of test scores due to absences 
during instruction and delayed recall tests. However, this student, when he was in 
attendance also learned more under mnemonic instruction. M (mnemonic] = 906 - M 

[traditional] “ 83.0. and reported higher levels of satisfaction with the mnemonic materials 
as described below.) 
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Consumer Surveys 

Students. All students reported that they enjoyed usinn the m „*, 

they had learned more content and aot better nraria ? • emon,c materials and that 

under traditional instruction All students reondod 7 USm9 mnemonic pictures than 
.o traditional malarial,. axoapUoTona iTam w ' J! "»■«** 

presentations because il was challenging All students M lhal he »lso liked Iradilional 
use similar mnemonic materials in nthefrix* d S S ° reported that ^ey would like to 
study for science "f 001 Whe " asked ^y usually 

vague procedures such as say the Ss looTat the ^ Wh " e ,he remaini " 9 6 - p °*ed 
Teacher. The teacher reported that ,h ® W ° rdS ’ ° r ,hink in my head. 

She reported that the studeTa^ ” aS a " d -warding to use. 

enjoy learning the science concepts durino thTrlT d and actual,y appeared to 

teacher reported that although the Initial plannina^rtT 00 ! 0 ,nstruct,on - Additionally, the 

required more thinking time than the preparatio? of ih^S 5 " 16 "* ° f mnemonic materials 
worth the time since the students not onlv enin h !l® ! raditlonal materials, she felt it was 
content. * " 0t °" ,y en ' 0yed the mstruction. but also learned more 

DISCUSSION 

and retention otscience^oirapts^henp^jgg^^^gg^^^hsd superior knowledge 

galion also ex.endeO p “,'ou, Sv . Pe,M 01 This inva„|. 

units involving life sciences 01 perhaps g ,LL “J"' ins,ruc,lon '"«> instruclional 

perceived mnerS'mMhMs'a^d maSsa^bi^e?* 3 a ' udenls in ,hls '"vestigation 
That students reported enjoyinq tests more after 9 n ‘ oyab e and beneficial to learning, 
bebaviorally diddered sludems n aTo m, t is 01 inlerasl in.hai 
negative a.liiuoes toward tesla (e g s' ^dL IT “T rep °" 
addition, lb. student, in Ibis inU,* f PW ™‘- 4 Je " ki "* ,9S5 > 
could be expected lo produce similar benelils m J. appreciation that similar materials 
are of interest in that students could be exoertert T ° r Skil1 areas - These findings 

motivation on instructional methods and m^terS* h ' 9h ® r ,evels of a,,endin 9 and 

Attending and motivation represent areas in whirhV** • ® y reported, y enjoy and value, 
thought ,o be seriously deliden^Sn.TgS di!d ' defea are 

larger population samples over lonaer time infprv i m resear ch, perhaps including 
help extend our knowledge in th^s area emP '° yin9 dif,erent content - can 

: ecaN were subs,antial - 
traditional drill-and-practice lessons It could h monic lesson s and below 60% for 

experimental condition made the difference between^^d the present instance, 

learning, according to commonly-used standards ^ ® ° A and a 9rade of F in school 

i«y of thT^ Nevertheless, the complex- 

presentation rate than that of the traditional rnnrir ° 9 0 * b e feacher, a slower overall 
for responding in the traditional condition Sincrfasrer l om eSU | lt ? d m ° r ® 0pportunitie s 

thought to positively influence learning (Carnine 1976) it u ^"'h '° * ra, ® S 3r ® 9eneral| y 

•per se might have influenced the outcome Ho^ir ! S ® tpresentationra,e 
indicate that the instructional condition with the *in ' 6 resu ts of this investigation 

effective. Additionally, results from previous exoerimen| e/ i presentat,on ra,e was ‘be more 

cally instructed students outperform control st ® T. " ' esearch indicate tha ‘ mnemoni- 
trolled (Mastropieri, 1983). and when rate of oresen^ r3t ® 0f presen ‘ a ‘ion is con- 
ceit. 1986). n ® n rat ® ° f presen ‘ a ‘ion ,s documented but not controlled 
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Several questions remain unanswered in this investinati^ c* 
teacher reported that students were more actively involved irina ’ al,h0ugh ,he 

t'°n. direct measures of on-task behavior were reco ded c ? mner " on,c .nstruc- 

have been obtained in more recently conduced 1 . Sl *' reports fr0m ,eachers 
Scruggs & Mastropleri. 1988) In addition, me presemau dViSnoH ‘ SCrU " S - T' 
of treatment implementation. However inveshoations rnnd ^ h 0rm V aSS6S! 5 V 

have assessed fidelity of treatmant ; m «i» , 9 .. 00S conduc,ed s,n ce the present one 

instructional strategies (Haring. Lovitt, Eaton /Han^ ^a^J^' 1 ' 0 " 31 a PP r0 P ria,e 
S disordVred^tudents Procedures previously recommeSed^behav- 

that they may come to regard learning as an enjoyable experience. To this extent mne- 
disordered students. 0 ^* ^ Pr ° miSe 35 3 SPeC/a/ educa,ion strata 9y for behav'iorally 
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Increasing Content Area Learning of 
Learning Disabled Students: 
Research Implementation 

MARGO A. MASTROPIERI 
THOMAS E. SCRUGGS 

Purdue University 

Learning disabled students from (our classrooms were taught four 
chapters of U.S. history by their regularly assigned special educa- 
tion teachers ever an 8-week period. Individual chapters were taught 
using either mnemonic instruction or more traditional, textbook- 
based instruction in a counterbalanced order, so that each classroom 
had a different configuration of treatment order. Students were given 
a chapter test at the end of each chapter, as well as a cumulative 
recall test at the end of the 8-week instructional period. Results in- 
dicated that students learned substantially more content when in- 
structed mnemonically, on individual chaptc, as well as on the 

cumulative recall test. Furthermore, students reported favorable at- 
titudes toward the mnemonic materials and generally attributed their 
relatively higher levels of performance to those materials. Teachers 
rated the mnemonic materials as significantly more appropriate than 
traditional textbook-based materials for content area instruction of 
learning disabled students. 



Many professionals agree that learning disabled (LD) 
students often exhibit deficits on memory tasks 
(Swanson, 1987a). Furthermore, it has been sug- 
gested that memory deficits of LD students may be, 
in large part, language-based (Baker, Ceci, & Herr- 
mann, 1987; Scruggs, 1988). Swanson (1987b), for 
example, argued that LD students, unlike nondis- 
abled learners (NLD), do not benefit from the provi- 
sion of verbal labels for unfamiliar pictorial informa- 
tion. Vellutino and Scanlon (1982) described research 
that suggested that LD students exhibit relative defi- 
ciencies in learning verbal associates; on nonverbal 
tasks, performance of LD students is similar to that 
of NLD learners. In addition, Kail and Leonard (1986) 
attributed the "word-finding” problems of LD readers 
to deficiencies in both storage and retrieval of ver- 
bal information. They argued that future research 
should be based as much on the quest for instruc- 
tional^ relevant information as on the search for dif- 
ferences between learning-disabled children and 
their peers on tasks that are state-of-the-art but in- 
structionally vacuous” (p. 200). Ceci (1985) main- 
tained that LD students exhibit relative deficits on pur- 
posive, rather than automatic, semantic processing; 



furthermore, it was argued that LD students with 
semantic processing deficiencies should be taught 
"purposive information-processing strategies like 
elaborative encoding, chunking, anticipation, type 2 
rehearsal, and so on” (Ceci, 1985, p. 219). ' 

One type of elaborative learning strategy that has 
been successful with LD students in experimental 
situations is the mnemonic keyword method (Mas- 
tropieri, 1988; Scruggs, Mastropieri, & Levin, 1987). 
The keyword method involves reconstructing un- 
familiar stimulus terms into concrete, meaningful 
proxies, and elaborates the transformed stimulus with 
the to-be-learned response information. For exam- 
ple, to learn that Eddie Rickenbacker was a World 
War I flying ace who shot down many German air- 
planes, the learner is first provided with a keyword 
for Rickenbacker. In this case, "linebacker” is a good 
keyword because it sounds like "Rickenbacker” and 
is easily pictured. A picture is then provided of the 
reconstructed keyword and the response in an in- 
teractive picture or image, here, a picture of a line- 
backer shooting down German planes over a foot- 
ball field. When asked, then, who Rickenbacker was, 
learners can think of the keyword "linebacker,” think 
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back to the picture of the linebacker, and describe 
the relevant information (that is, Rickenbacker was 
a flying ace who shot down German airplanes). 

Keyword and related mnemonic strategies have 
been used to improve the recall of LD students, and 
the results have been highly successful. Mnemonic 
techniques thus far have been employed with LD 
students in the areas of English vocabulary (Condus, 
Marshall, & Miller, 1986; Mastropieri, Scruggs, & Fulk, 
in press; Mastropieri, Scruggs, Levin, Gaffney, & 
McLoone, 1985; McLoone, Scruggs, Mastropieri, & 
Zucker, 1986), foreign language vocabulary 
(McLoone et al., 1986; Veit, Scruggs, & Mastropieri, 
1986), science facts (Mastropieri, 1983; Mastropieri, 
Scruggs, & Levin, 1987a; Scruggs, Mastropieri, Levin, 
& Gaffney, 1985), science classifications (Mastropieri, 
Scruggs, McLoone, & Levin, 1985; Scruggs, Mastro- 
pieri, McLoone, Levin, & Morrison, 1987), and natural 
history (Mastropieri, Scruggs, & Levin, 1987b; Veit 
et al., 1986). In all these experiments, LD students 
taught by mnemonic instruction have outperformed 
students taught by a wide variety of control proce- 
dures. It has also been found that LD students were 
able to comprehend mnemonically elaborated infor- 
mation (Mastropieri, Scruggs, & Fulk, in press; 
Scruggs, Mastropieri, McLoone, Levin, & Morrison, 
1987; Veit et al., 1986), and benefit from extended 
mnemonic instruction, employing different mnemon- 
ic lessons over several days of instruction (Veit et al., 
1986; for reviews, see Mastropieri, Scruggs, & Levin, 
1987b; Scruggs, Mastropieri, & Levin, 1987). 

In spite of the recent successes of mnemonic in- 
struction for LD students, however, several important 
issues have not been addressed. One area of con- 
cern is the level of adaptability of keyword-based 
mnemonic instruction to actual curricular materials, 
rather than the experimenter-selected information 
used in most previously reported studies. Because 
the keyword method is most appropriate when stim- 
ulus information is unfamiliar and not meaningful to 
the learner (e.g., Rickenbacker) (Mastropieri, 
Scruggs, & Levin, 1985), it is important to examine 
the utility of the keyword method when incorporated 
into curriculum-based information at all levels of 
meaningfulness and concreteness. 

Mastropieri and Scruggs (in press) have described 
a model of ‘’reconstructive elaborations,” in which 
to-be-learned content was reconstructed along the 
dimensions of meaningfulness (i.e., to the learner) 
and concreteness of the curricular information, and 
linked with stimulus and response information. For 
example, to facilitate associations when the stimulus 
information was meaningful and concrete (e.g., 
‘‘What were conditions of World War I trenches?”), 
a teacher can provide representational ‘‘mimetic” 



pictures in which stimulus and response information 
are linked. For meaningful but abstract information 
(e.g., U.S. policy), symbolic reconstructions can be 
used, in which the stimulus is represented by a sym- 
bolic picture (e.g., ’‘Uncle Sam” for ‘‘U.S. Policy”) 
interacting with the to-be-remembered information. 
Finally, keyword-type “acoustic” reconstructions 
were used for unfamiliar information (e.g., Ricken- 
backer example) that relies upon familiar, concrete 
proxies that acoustically resemble unfamiliar 
information. 

Scruggs and Mastropieri (in press-b) adapted a 
chapter from a U.S. history textbook using the model 
of reconstructive elaborations and taught the infor- 
mation to LD adolescents. Compared to controls 
given an equal amount of time in experimenter- 
directed nonmnemonic instruction, mnemonically in- 
structed students performed better by a factor of near- 
ly two to one and maintained this advantage over a 
3-day delayed recall interval. In addition, obtained 
treatment magnitudes (effect sizes) increased as the 
information taught became successively less familiar 
and concrete. That is, keyword-type strategies re- 
sulted in the largest effect sizes, followed by symbolic 
and mimetic reconstructions, respectively. Never- 
theless, statistically reliable differences were found 
for all types of elaborations. 

The Scruggs and Mastropieri (in press-b) investiga- 
tion provided important information regarding the 
mnemonic adaptation of curricular materials. Never- 
theless, little research has been conducted involv- 
ing the actual long-term implementation of mnemonic 
instruction of classroom curriculum. Condus et al. 
(1986) evaluated the effectiveness of teacher-imple- 
mented vocabulary instruction using the keyword 
method with LD students for 15 training sessions over 
a period of 5 weeks. That investigation reported that 
keyword mnemonic instruction resulted in superior 
recall over a variety of control conditions, on weekly 
as well as delayed tests, administered over a 10-week 
delay interval. No research available to date, however, 
has evaluated the results of teacher-implemented 
mnemonic instruction of content-area information 
employing different mnemonic techniques. Further- 
more, measures of teacher or student satisfaction 
with mnemonic adaptations of classroom content 
have not previously been studied. 

In this investigation, these issues were evaluated 
by (a) adapting four chapters from a U.S. history text- 
book to mnemonic instruction, (b) evaluating the ef- 
fectiveness of teacher presentations of this content 
to LD students over an 8-week period, and (c) evalu- 
ating student and teacher reports regarding the ap- 
propriateness and effectiveness of mnemonic in- 
struction. 
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METHOD 

Subjects 

Subjects for this investigation included 37 students 
in a lower SES inner-city midwestern junior high 
school. All students were attending regularly as- 
signed history classes for LD students. Because of 
attrition over the 8*week period, subject information 
is reported for only the 27 students who were pre- 
sent for the cumulative unit test. These students in- 
cluded 16 seventh and 11 eighth graders, of whom 
12 were Caucasian and 15 were black. Average age 
for the sample was 14 years, 4 months (SD = 9.5 
months). Seventeen of the students were male. Six- 
ty percent of the students had been placed in special 
education classes for at least 6 years; ail students 
were presently attending at least four special educa- 
tion classes daily. 

All students had been classified LD as a result of 
teacher referral for learning problems, assessment 
by a school psychologist, and concurrence by a 
multidisciplinary team that “learning disabled” was 
an appropriate characterization, based upon federal 
and state standards that include a persistent learn- 
ing problem not explained by intellectual, sensory, 
or psychosocial factors. Average Weschler Intelli- 
gence Scale for Children-Revised (WISC-R) scores 
for the students for whom exact scores were available 
was 89.3 (SD = 8.7); the remaining students were 
characterized as functioning on the “average” ( N = 
4), “tow average” ( N = 4), or “borderline” (N » 1) 
levels. Achievement scores were taken from either 
the Wide Range Achievement Test, the Peabody In- 
dividual Achievement Test , or the Woodcock -John son 



Psycho-Educational Battery. Average reading grade 
equivalent score for this population was 3.0 (SD = 
.8); average math grade equivalent was 4.2 (SD = 
1.4). 

The three female teachers of the four history 
classes had an average of 9 years teaching experi- 
ence at the junior high level (range = 4-13 years). 
Two of the three had advanced degrees in educa- 
tion while all three had LD endorsements. 

Materials 

Mnemonic Materials. The mnemonic materials 
were developed from information presented in the 
assigned U.S. history textbook, Land of Liberty (Rawls 
& Weeks, 1985). Approximately 20 to 30 mnemonic 
illustrations were developed to assist in teaching the 
relevant information for each of the following chap- 
ters: World War I, The Roaring Twenties, The Great 
Depression (the 30s), and World War II. A complete 
outline of each chapter was also developed. All 
outlines and illustrations were put on overhead 
transparencies. 

Teacher scripts were developed to accompany the 
materials for each chapter. These were intended to 
assist teachers in describing the strategies to the 
students and to assist them with providing relevant 
guided practice during the acquisition stage of learn- 
ing. Scripts included the chapter outline, descriptions 
of the important information to be learned, explana- 
tions of how to use the strategies, and periodic review 
and practice pages. A sample script, employing an 
acoustic reconstruction in which the keyword method 
was used, is given in Figure 1. Figure 2 is an exam- 



FIGURE 1 Sample script using acoustic reconstruction 

Woodrow Wilson was elected president in 1913. Foreign affairs became an important part of this administration. He 
selected William Jennings Bryan to be Secretary of State. Bryan was opposed to all wars, or a peacemaker. Someone 
opposed to all wars is called a pacifist. Between 1913 and 1914, Bryan negotiated 30 "cooling off” or peace treaties 
among the nations of the world. 

[Show overhead.] To remember that Bryan was the Secretary of State who opposed all wars, thmk of the keyword 
for Bryan: lion. What is the keyword for Bryan? (Elicit responses.] Remember this picture of a lion who is a secretary 
at a desk saying, Please, no fighting.” to the other animals, to help you remember Bryan was the Secretary of State, 
who opposed all wars. Tell me what you think of when I ask who Bryan was. (Elicit responses and provide feedback.] 

FIGURE 2 Sample script using symbolic reconstruction 

World War I started in 1914. when countries in the Central and Allied Powers began to fight each other. What year was 
this, everyone? Good. 1914. In 1914, when World War I began, the American president. Woodrow Wilson, called upon 
all Americans not to take either side in the fight. Whose side did the United States take, at first? Good, neither side. 

[Show overhead.] To remember that the United States at first did not take either side, think of Uncle Sam to remind 
you of the United States. In this picture. Uncle Sam is standing on a globe, saying. ”lt‘s not my fight!” while looking at 
Europe, where the Central Powers and Allied Powers are fighting. That means that, at first, the United States did not 
take either side in the war. So. what did the United States do at first when the war began? Good, they didn’t take 
either side. And how can you remember that? Remember, though, we said ar first. Later, the U.S. did get involved in 
the war, and I'm going to give you two reasons why we did. 
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pie of a scripted presentation using a symbolic 
reconstruction to picture abstract information. Finally, 
Figure 3 shows a mimetic reconstruction script used 
to provide an elaboration between meaningful and 
concrete information. 

Student booklets were also developed to accom- 
pany each chapter. Booklets included the first para- 
graph of the teacher script (describing the target in- 
formation) and the labeled interactive illustration, as 
in the examples given. 

Traditional materials. Parallel teacher scripts and 
student booklets were designed for the traditional 
condition. These materials included textual informa- 
tion identical to the mnemonic materials, with the ex- 
ception that no mnemonic strategy information was 
included. 

Both conditions. Both conditions also had their 
regular materials available to them. These included 
textbooks, student worksheets, and notes. 

Design 

Because the school that agreed to cooperate in 
this investigation had a high absentee rate, and be- 
cause there was a desire to control for within-class- 
room factors, a within-subjects design was used 
where each of the four classrooms received both 
mnemonic and traditional instruction in a counter- 
balanced order. Each subject, therefore, served as 
his or her own control; consequently, classroom or 
teacher factors and subject attrition were not con- 
sidered to be serious threats to study integrity. 

Each of the four classrooms received the instruc- 
tional treatments in a different configuration. Class- 
room 1 was presented the four chapters in order A- 
B-A-B, in which A represents traditional instruction 
and B represents mnemonic instruction. Classroom 
2 was taught by a different teacher in order B-A-B-A. 
Classroom 3 was taught in order A-A-A-B, and 
classroom 4 (taught by the same teacher as 
classroom 3) was taught in order B-B-B-A. Within this 
design then, two classrooms received traditional in- 
struction. while two received mnemonic instruction, 



for each given chapter. The configurations for class- 
rooms 3 and 4 were used to evaluate, in classroom 
4, the effects of three consecutive chapters of 
mnemonic instruction, and the effects of the three 
previous chapters on any spontaneous transfer to 
learning in the fourth chapter. 

Procedures 

Both conditions. Teachers were asked to use the 
model of effective instruction (Mastropieri & Scruggs, 
1987) that incorporated the following components: 
(a) daily review, (b) statement of objective, (c) teacher 
presentation of new material, (d) guided practice, (e) 
independent practice, and (f) formative evaluation. 
First, teachers received instruction on how to imple- 
ment all the instructional procedures from trained 
project staff. In addition, a videotape of a teacher im- 
plementing the appropriate instructional procedures 
was reviewed and left with the teachers for their ac- 
cess at any point throughout the project. All teachers 
were asked to keep instructional logs of dates, time, 
and amount of content covered throughout the in- 
vestigation and were observed at regular intervals 
by project staff in order to assess treatment fidelity 
for both instructional procedures. Time was held con- 
stant across treatment conditions. Each chapter was 
covered over a period of 2 weeks and each class 
period lasted 50 minutes. 

Mnemonic condition. Teachers implemented the 
strategies as depicted in the videotaped model. The 
important information was identified for the students, 
and then the strategy was provided to assist with the 
learning and recall of that information. Teachers also 
used their regular procedures and materials for prac- 
tice activities and for formative evaluation. 

Traditional condition. Procedures paralleled those 
in the mnemonic condition. Teachers also identified 
the important information and used their regular pro- 
cedures and materials; however, no mnemonic strat- 
egies were provided. 



FIGURE 3 Sample script using mimetic reconstruction 



In 1915, ihe Germans, from the Central Powers, declared the waters around England a war zone. They wanted to stop 
the shipping of war supplies to the Allied Powers. They said they would sink any enemy ships in the area with their 
submarines. The English battleships could stop ships too. But the German submarines could stop enemy ships only 
by sinking them. If a submarine came to the surface to inspect or seize another ship, it could be blasted out of the 
water by the deck guns of an enemy ship. The submarines, then, stayed beneath the surface of the water, and fired 
torpedoes into the enemy ships. 

(Show overhead.) Remember this picture of a submarine being shot by an enemy ship as it rose to the surface of 
the water. This will help you remember that if the German submarines came above the surface, they would be shot 
and sunk. Why couldn't German submarines come to the surface to stop Allied shipping? 



LD Research, Winter 1988 21 



Dependent Measures 

Students were given a 20 to 30 item, group-admin- 
istered multipie-choice test at the end of each chapter 
Representative items are shown in Figure 4. 

During these tests, teachers were available to help 
students. In addition, at the end of the 8 weeks of 
instruction, students were given an individually ad- 
ministered cumulative unit test read to them by ex- 
aminers blind to experimental condition. This test 
sampled items from each of the individual chapter 
tests. During the administration of this measure, stu- 
dents were questioned on strategies they had used 
to retrieve the information. For the first item answered 
correctly in each of the four chapters, students were 
asked how they remembered that specific informa- 
tion. Student responses to strategy questioning were 
transcribed verbatim on the answer sheet. 

In addition to the recall measures, students were 
asked by their teacher, at the end of the instructional 
unit, to complete a brief survey of their opinions of 
the mnemonic instructional materials and the degree 
to which they attributed their learning gains to these 
materials. Questions included (a) whether they liked 
using the mnemonic materials, (b) whether they 
thought their grades on tests improved as a result 
of the materials, (c) whether they would use the 
materials again if they had the opportunity, and (d) 
whether they would enjoy using similar mnemonic 
materials in other subjects. Teachers also took a brief 
survey of their opinion of the value of the mnemonic 
materials. Finally, to assess teachers’ perceptions of 
the appropriateness of the instruction for address- 
ing specific learning needs, teachers were asked to 
complete the Behavioral Intervention Rating Scale 
(SIRS) (Von Brock & Eliott, 1987) for both the 
mnemonic materials and the traditional instructional 
materials, for each student. Teachers were instructed 
to consider students’ academic problem behaviors 
in social studies when completing the survey. 



RESULTS 
Recall Tests 

Chapter tests. All students were given a group ad- 
ministered multiple choice recall test (20 to 30 items) 
at the end of each chapter. Scores were converted 
to percentages and averaged within instructional con- 
ditions, so that, for each subject completing all four 
tests, one mnemonic condition score and one tradi- 
tional instruction score were computed. Because of 
the high level of absenteeism in these classrooms, 
four complete chapter tests were available on only 
19 students. These students scored an average of 
63.9% correct (SD =* 14%) in mnemonic conditions 
and 53.7% correct (SD a 17%) in traditional instruc- 
tion conditions. These mean scores were statistical- 
ly different, as shown by a t test for correlated sam- 
ples using arcsin-transformed percentage scores 
(f(18) = 3.08, p < .01). An analysis was also conducted 
on scores of subjects who had missed one or more 
of the chapter tests, but who nonetheless had taken 
tests covering content taught via both mnemonic and 
traditional procedures. The scores of these seven ad- 
ditional subjects paralleled the other scores, with 
means of 74.0% correct (SD = 17.1%) and 49.1% (SD 
■ 12.4%), respectively, for mnemonic and traditional 
chapters. 

Delayed recall test. At the end of the eighth week 
of instruction, a multiple choice recall test covering 
the information from the four chapters was admin- 
istered individually by examiners who were blind to 
experimental conditions. Twenty-seven students were 
available for the administration of the unit test. Over- 
all, total scores on the cumulative unit test were found 
to be highly predictive of combined scores from the 
four chapter tests for the 19 students who had been 
in attendance for the administration of all five tests 



FIGURE 4 Sample items from chapter tests 



6. William Jennings Bryan: 

(a) shot down 26 German planes. 

(b) proposed the League of Nations. 

(c) wrote the song “Over There.” 

(d) was the Secretary of State who opposed all war. 

8. At first, when European nations went to war, the United States- 

(a) did not take either side. 

(b) secretly aided the Central Powers. 

(c) immediately joined the Allies. 

(d) forced all Germans to leave the United States. 



Germ an submarines could not rise to the surface ot the water to stop shipping because 

(a) the motors could not operate above water. 

(b) submarines could not communicate with ships above water. 

(c) submarines, when above water, could be shot by the deck guns of the ship. 

(d) submarines were prevented by treaty from operating on the surface. 
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(r = .840, p < .001). These cumulative unit tests were 
scored by chapter, condition, and by classroom, and 
are shown in Figure 5. As can be seen, in all four 
classrooms, students obtained higher scores under 
mnemonic instruction than under traditional instruc- 
tion. Across individual chapters, it was found that 
students recalled an average of 75.6% (SD = 22.7%) 
of the information they were taught mnemonically 
and 44.0% (SD = 22.1%) of the information they were 
taught using traditional instruction. This difference 
was also statistically meaningful, as shown by a t test 
for correlated samples using arcsin-transformed 
percentage scores (t( 26) = 6.71, p < .001). 

Strategy Reports 

Individual strategy reports were scored for com- 
plexity of strategy used. A score of 0 was awarded 
for responses such as “don't know" or “guessed”; 
1 point was awarded for responses that referred 
generally to recalling notes or teacher presentation 
without reference to specific strategies; 2 points were 
awarded for any attempt to elaborate the information 
or tie it to prior knowledge; and 3 points were awarded 
for report of a specific keyword or other mnemonic 
strategy. Summed strategy scores predicted recall 
test performance for both conditions, with Spearman 
correlations of .390 (p < .03) and .569 (p < .001) for 
mnemonic and traditional conditions, respectively. 
No students reported use of mnemonic strategies for 
information taught by traditional methods. This was 
true even for students in class 4, who had received 
traditional instruction preceded by 6 weeks of 
mnemonic instruction. In that class (see Figure 5), 
students average scores in mnemonic conditions 
exceeded significantly their performance under tradi- 



tional instruction, according to a Wilcoxon Matched- 
Pairs Signed Ranks test (Siegel, 1956) (z = 2.02, p 
< .05). Similarly, averaged mnemonic strategy scores 
from that class exceeded strategy scores from the 
traditional instruction chapter, by the same margin 
(z = 2.02, p < .05). 

Consumer Satisfaction Reports 

Student satisfaction survey data. Students were 
asked by their teachers at the end of the 2-month unit 
to complete group-administered surveys of their at- 
titudes and opinions of the materials. Twenty-four of 
the 27 students were available to complete this sur- 
vey. Of these, 23 students reported enjoying the 
mnemonic pictures; and 23 agreed that they learned 
more from mnemonic pictures than from traditional 
materials. Twenty-one respondents agreed that they 
learned more than usual with mnemonic pictures, 
and 20 felt they had earned better grades with 
mnemonic instruction. Fourteen responded that they 
would like to use similar materials in other classes 
and mentioned a variety of other courses in which 
they felt mnemonic instruction would be appropriate 
(e.g., science, language arts, and health). Finally, 
when asked how they usually studied history con- 
tent, students provided simple study strategies, such 
as “take notes,” “answer questions in text,” “ask 
myself questions,” “think about the information,’ ’ or 
a combination of these strategies. 

Teacher satisfaction data. Teachers were asked to 
complete a BIRS evaluation of the appropriateness 
of the instructional strategy, for each student, for both 
traditional and mnemonic instruction. Mnemonic 



FIGURE 5 Delayed recall scores by class, chapter, and condition 
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:ondition instructional materials were rated signifi- 
antly more appropriate for the instructional needs 
:r individual LD students than were the traditional 
naterials, according to a Wilcoxon Matched-Pairs 
Signed-Ranks test applied to summed BIRS item 
:Cores (z = 3.52, p < .001). In addition, a teacher 
satisfaction survey completed by the three par- 
icipating teachers indicated that all teachers enjoyed 
jsing the experimental materials and found them 
aasy and convenient. All teachers reported that their 
students were more motivated to learn, were more 
nterested in their own school performance, and par- 
ticipated in class discussions more when mnemonic 
materials were used. 



DISCUSSION 



Results of this investigation suggest that classroom 
materials can be adapted to mnemonic instruction 
and implemented by classroom teachers over ex- 
ended periods and that use of these materials can 
esult in substantially higher performance for stu- 
dents with a history of learning problems, both im- 
mediately and for delayed intervals of, at least, 8 
weeks. Furthermore, both students and teachers 
were positive in their assessment of the materials and 
the degree to which they were perceived as facili- 
tating learning and recall of U S. history content. 

The research design employed allowed for an 
evaluation of the degree to which LD students would 
transfer spontaneously the use of mnemonic elabora- 
tions to new information presented nonmnemonic- 
cally. It was found that after 2, or even 6, weeks of 
mnemonic instruction, students did not report trans- 
ferring mnemonic strategies, nor did their perfor- 
mances on nonmnemonic chapters suggest that they 
nad transferred these strategies. Student perfor- 
mance, in each case, dropped dramatically when 
nonmnemonic instruction was introduced. This out- 
come was not surprising, considering the complexi- 
ty of the strategy and the documented problems of 
transfer or generalization found in special popula- 
tions (Scruggs & Mastropieri, 1984). It is possible, 
nevertheless, that transfer of these strategies could 
be induced by providing students with intensive train- 
ing (Mastropieri & Scruggs, 1987). Strategies that do 
not immediately promote transfer, however, may still 
be of great value in promoting learning of handi- 
capped populations. Loperand Hallahan (1982), for 
example, reported “we are alarmed at what we 
perceive to be a tacit premise that if instruction results 
in generalizable results, then, and only then, was the 
instruction adequate” (p. 64). Although generalized 
use of complex mnemonic strategies may be de- 



sirable and is worthy of further research (e.g., 
McLooneetal., 1986). it should be remembered that 
mnemonic instruction has at least as much to do with 
how teachers should teach as it does with how 
learners should learn (Pressley, Scruggs, & 
Mastropieri, in press). 

Pressley, Scruggs, and Mastropieri (in press) have 
recently described a logical progression of memory 
strategy research, from documentation of strategic 
deficits in specific populations, experimental evalua- 
tion of individual memory strategies applied in con- 
trolled laboratory conditions, to adaptation of class- 
room materials, and finally evaluation of those ma- 
terials and procedures in actual classroom settings 
The study described here is in keeping with one in- 
stance of such a logical progression. First, a body 
of empirical evidence has documented deficits in 
memory functioning of LD students, particularly as 
these deficits pertain to recall of verbal information 
(e.g., Swanson, 1987a). Second, the application of 
a variety of specific mnemonic systems has been 
evaluated in tightly controlled, laboratory-like settings 
with LD students (e.g., Mastropieri, 1988; Scruggs 
Mastropieri, & Levin, 1987). Third, information gained 
from these experimental investigations led to the 
mnemonic adaptation of existing curricular materials 
(Scruggs & Mastropieri, in press-b). Finally, in this in- 
vestigation, mnemonically adapted materials were 
successfully applied in several different classrooms 
over an extended period. In all applications, LD 
students benefitted from the provision of mnemonic 
strategies. In the present instance, students who were 
previously characterized by negative attitudes toward 
school and classroom learning reported enjoying the 
use of mnemonic materials. 

Although mnemonic strategies such as those em- 
ployed in this investigation have been shown to ben- 
efit a variety of learner types (Scruggs & Mastropieri, 
1985, 1988), it may be that these strategies are par- 
ticularly appropriate for handicapped learners. First 
students characterized as LD often exhibit deficits 
in the semantic knowledge base necessary for the 
easy acquisition of related new information. Mnemon- 
ic strategies appear to be particularly helpful with 
learners whose knowledge base is impoverished 
(Pressley, Johnson, & Symons, 1987). Second, these 
strategies provide systematic retrieval routes for LD 
students, who typically exhibit deficits in the spon- 
taneous use of general learning strategies, such as 
categorization and elaboration (Ceci, 1986). Third, 

LD populations have been seen to be less motivated 
to learn and achieve than more average populations 
(e.g., Oka & Paris, 1987). Results of the present and 
ongoing investigations (e.g., Scruggs & Mastropieri, 
m press-a) suggest that teachers and students alike 
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report that mnemonic materials can have a positive 
effect on motivation. 

Finally, mnemonic instructional strategies may 
serve an important function for the content-area 
learning of students who have deficits in basic skills. 
History content is typically conveyed through class- 
room lectures, with important points perhaps noted 
on the blackboard. Students are typically required 
to attend to lectures, take notes, and study both notes 
and text information outside of class to promote long- 
term retention of the information. Learning disabled 
students, however, in addition to memory deficits, 
may be unable to take notes effectively because of 
poor writing skills and may be unable to study the 
text because of reading deficiencies. In this study, 
the mean reading grade equivalent of 3.0 was not suf- 
ficient to read and to comprehend most U.S. history 
textbooks. What is required for these populations, 
then, is an alternative means for promoting content- 
area learning. By means of mnemonic instruction, 
LD students are provided with powerful learning strat- 
egies that can insure that the most important points 
in a given content area will be learned and remem- 
bered, even if they lack the basic skills necessary 
for independent studying. 

As argued previously (e.g., Mastropieri, Scruggs, 
& Levin, 1907), mnemonic instruction should not be 
regarded as an educational panacea. Additional in- 
structional strategies are needed to meet all relevant 
instructional objectives of LD students (Mastropieri 
& Scruggs, 1987). It appears, however, that mnemon- 
ic instruction can play an important role in special 
education. As Lebrato and Ellis (1974) argued in a 
paper evaluating the mnemonic pegword method 
with retarded learners, ‘’mnemonics may be a power- 
ful tool in increasing learning and retention of educa- 
tional materials, many of which must be learned in 
a rote fashion. In view of the poverty of truly special 
training and educational methods . . . this method 
bears careful and intensive study" (pp. 712-713). 
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Constructing More Meaningful Relationships: 
Mnemonic Instruction for Special Populations 

Margo A. Mastropieri 1 and Thomas E. Scruggs' 



This article describes a model for reconstructing associative learning tasks 
along the dimensions of meaningfulness and concreteness, and for provid- 
ing pictorial elaborations between stimulus and response information to pro- 
mote learning in a variety of content domains. The research reviewed is of 
direct relevance to students with histories of learning failure in schools; we 
argue that such elaborative strategies are suitable especially for these handi- 
capped learners. Initial investigations of mnemonic techniques involving the 
use of keywords and peg words are described. Next, the broader approach 
of reconstructive elaborations, ” incorporating such strategies as the key- 
word method, is described. Several recent field investigations are presented, 
in which this approach was implemented in classrooms over extensive time 
periods. Finally, we discuss future applications, with particular reference to 
the transfer issue. 



KEY WORDS: mnemonics; learning disabilities; special students. 



INTRODUCTION 

Nowhere is the search for efficient learning techniques more impor- 
tant than in the area of applications to student populations characterized 
by learning failure. Recently, volumes of published literature have gone into 
great depths to explore causes and characteristics of these learning failures 
(e.g., Ceci, 1986, 1987; Swanson, 1987). However, much less has been ac- 
complished with respect to developing appropriate applications of instruc- 
tional or learning techniques to contribute to the solutions of these problems. 
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Kail and Leonard (1986) argued that research “should be based as much on 
the quest for instructionally relevant information as on the search for differ- 
ences between learning-disabled children and their peers on tasks that are 
state-of-the-art but instructionally vacuous'* (p. 200). In fact, such research 
recently has been conducted, and the resulting effects have been among the 
most consistently positive in all of special-education research. This paper dis- 
cusses the evolution of specific mnemonic techniques from laboratory-based 
investigations with experimenter-developed tasks, into large-scale, classroom- 
based investigations using existing curricular materials and teacher implemen- 
tations. First, we discuss initial mnemonic explorations using specific 
mnemonic techniques, such as the keyword and pegword methods, and the 
role of these studies in developing the model of reconstructive elaborations 
and its basis in the dimensions of meaningfulness, concreteness, and verbal 
elaboration. After describing the approach, we describe its application in 
several recently conducted, large-scale investigations with mildly handicapped 
learners. Finally, we describe our perspectives on the future of mnemonic 
classroom instruction, with specific relevance to the issue of transfer. 



MNEMONIC STRATEGIES 

Atkinson (1975) first employed the keyword method in teaching Russi- 
an vocabulary to undergraduate students. Pressley (1977) later employed the 
method with children, and Pressley et al. (1982) described the early history 
of the keyword method with average or above-average learners. Shortly af- 
terward, Mastropieri et al. began to study applications of mnemonic tech- 
niques with handicapped learners. Although the research literature reveals 
previous investigations of elaborative or mnemonic techniques applied to 
handicapped learners (e.g., Rohwer, 1968; Lebrato and Ellis, 1974), it is only 
within the last few years that a systematic body of research literature has 
emerged that focused on possibilities of these techniques with curriculum- 
relevant tasks. Pressley et al. (1989) have described a model for the systematic 
exploration of specific cognitive strategy instruction, from initial evaluation 
of the need for and effectiveness of specific strategies in laboratory-like sit- 
uations to further explorations of more complex applications and broader- 
based implementations in classrooms, using teachers as implementors and 
existing curricula as “experimental" tasks. From the perspective of the model, 
it is important to begin by documenting relative deficiencies in the learning 
processes of the targeted population. Such documented deficiencies not only 
provide justification for the research program, they also imply the type of 
cognitive strategy likely to be effective with this population. Initially, it is 
important to determine the effectiveness of a specific cognitive strategy with 
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a specific population sample under ideal conditions. If such a procedure is 
ineffective, alternative procedures must be developed and evaluated. If the 
procedure is demonstrably effective, however, further explorations may be 
necessary to resolve specific issues regarding the use of the strategy, such 
as the degree of general applicability or any possible negative “trade-off” ef- 
fects. Given that the strategies are generally effective in optimal, one-to-one 
situations, it is important to extend the model, in carefully controlled steps, 
into evaluations in real classroom situations. 

We have engaged in just such a program of research with mildly handi- 
capped students (generally, students characterized as “learning disabled”) over 
the past several years (see Mastropieri et aL , 1987b; and Scruggs et aL , 1987a, 
for previous reviews). In this article, we describe this research with respect 
to the sequence suggested by Pressley et aL (1989). First, we describe some 
of the research supporting relevant strategy deficits in our targeted popula- 
tions and provide implications for mnemonic strategy research. Next, we 
describe our initial investigations which evaluated the potential of specific 
mnemonic strategies. Finally, we describe ongoing research involving large- 
scale adaptations of these strategies in classroom settings. 



Recently, researchers have targeted deficits in memory as an impor- 
tant characteristic in many students characterized as learning disabled (LD) 
(e..g, Torgesen and Houck, 1980; Torgesen and Goldman, 1977). Several 
other researchers have maintained that the observed memory deficits may 
be language-based (Swanson, 1987; Vellutino and Scanlon, 1982). Baker et 
aL (1987) have argued that LD students exhibit deficits in the structure (how 
information is stored and organized) as well as the process (operations car- 
ried on semantically stored information) of semantic memory. Baker et aL 
maintained that structural deficits result in lessened ability to name, describe, 
and remember verbal information; while process deficits may contribute to 
continued structural deficits. Similarly, Kail and Leonard (1986) have attribut- 
ed "word finding” problems of a subset of disabled learners to inadequate 
representations of words in memory, as well as basic deficiencies in language- 
based information retrieval. Ceci (1985) provided evidence that LD students 
are relatively deficient at purposive, rather than automatic, semantic process- 
ing, and concluded that his findings 

. . .suggest that instead of advocating intervention plans that are directed at remedi- 
ating alleged cerebral insult or dysfunction, a more profitable approach to children 
with semantic processing difficulties. . .is to train purposive information-processing 
strategies like elaborative encoding, chunking, anticipation, type 2 rehearsal, and so 
on (p. 219). 
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One such elaborative learning strategy that appears to be appropriate 
is the mnemonic keyword method (Atkinson, 1975). The keyword reconstructs 
unfamiliar verbal stimuli into acoustically similar representations, and 
elaborates the reconstructed stimuli with response information. For exam- 
ple, to learn that the scientific root ornith- means “bird,” an acoustically simi- 
lar keyword for ornith (oar) can be shown interacting with the response; in 
this case, a picture of a bird carrying an oar. Learners are told, for example, 
when asked for the meaning of ornith-, to think of the keyword, think of 
the picture with the keyword in it, remember what else was happening in 
the picture, and provide the correct response: bird. The keyword method 
was thought to be of potential benefit to learning-disabled or other mildly 
handicapped learners because it provides specific procedures for encoding 
and retrieving verbal information, and because previous research has 
documented the efficacy of the strategy with learners of average or above- 
average abilities (Pressley et at., 1982, 1987). 

Nevertheless, the success of keyword strategy instruction with LD stu- 
dents was far from a foregone conclusion for several reasons. It was possi- 
ble that LD or otherwise mildly handicapped learners could not meet the 
information processing demands of keyword instruction, especially when the 
method was to be applied to more complex tasks. Would LD students be 
able to discriminate semantically relevant (response) from semantically ir- 
relevant (retrieval) information within specific mnemonic images; would they 
be able to incorporate different types of mnemonic strategies over time; would 
information learned mnemonically be semantically meaningful to LD stu- 
dents; could LD students use these strategies or components of these strate- 
gies independently; and would such strategies facilitate long-term recall? 
Studies that investigated these issues are now described. 



INITIAL MNEMONIC EXPLORATIONS 



Vocabulary Learning 



Once specific memory deficits have been documented, it is important 
to determine whether specific memory strategies can be effectively employed 
under optimal circumstances (Pressley et at., 1989). Initial vocabulary ac- 
quisition using experimenter-developed word lists provides a good test of such 
strategies. In two experiments, Mastropieri et al. (1985c) taught learning- 
disabled middle-school students a list of 14 low-frequency English vocabu- 
lary words, using either a keyword condition or an experimenter-led drill and 
practice (“direct instruction”) condition, using rehearsal as the dominant learn- 
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ing strategy. The vocabulary list (e.g., carline = witch; dogbane = plant; 
bugsha = money) and one-to-one teaching provided a most simple and effi- 
cient example of mnemonic instruction. All the vocabulary words lent them- 
selves to “obvious” keyword reconstructions (e.g., carline = car, dogbane 
= dog, bugsha = bug) and easily pictured interactions between keywords 
and highly concrete and familiar responses (e.g., a witch driving a car , a dog 
eating a plant, a bug sitting on a stack of money). The vocabulary-learning 
task, in this instance, essentially involved learning new labels for previously 
learned concepts or entities. The alternative instructional condition was de- 
veloped based upon notions of “optimal” instructional procedures for spe- 
cial education (Becker et al. t 1982). Had optimal traditional instruction proved 
to be a superior method of promoting learning under these circumstances, 
the mnemonic strategy could be considered to be of questionable utility for 
special education, and further research would be needed to investigate whether 
keyword instruction could be shown to be of any use for mildly handicapped 
students. However, in this investigation, LD students instructed mnemoni- 
cally greatly outperformed students instructed by more traditional drill-and- 
practice methods. In addition, in a second experiment, LD students were 
asked to generate their own interactive images in the keyword condition, and 
still far outperformed rehearsal-based control students. In a similar study, 
mnemonic instruction was found to be superior to drill-and-practice methods 
in facilitating the vocabulary-learning of mildly mentally retarded students 
(Scruggs et at., 1985). Results of this investigation augmented the support 
for the initial promise of such acoustically reconstructed stimuli with popu- 
lations defined as having low IQs. Berry (1986), in two experiments, also 
reported that keyword vocabulary instruction had been highly successful with 
a similar age group of LD students. 

In another vocabulary-learning investigation, McLoone et at. (1986) 
compared mnemonic instruction and direct instruction-rehearsal in learning 
English and Italian vocabulary. After the first learning task, in which mne- 
monically instructed students again far outperformed control students, stu- 
dents in the keyword condition were asked to generate their own keyword 
and interactive images. They again outperformed students instructed to re- 
hearse the vocabulary words. In part of a larger study (described in more 
detail below), Veit et at. (1986) taught, among other things, Greek root words 
(e.g., ptero- = winged; saur = lizard) to LD adolescents using the keyword 
method or experimenter-led drill and practice. Mnemonically instructed stu- 
dents showed superior recall performance and also were more able to apply 
the information when entire prehistoric reptile names were provided (e.g., 
ptero /saur = winged lizard). 

Most recently, Mastropieri et at., (1989) evaluated the effectiveness of 
mnemonic keyword instruction on recall and comprehension of both abstract 
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VITUPERATION (viper) 



Abusive Speech 




Fig. 1 . Mnemonic illustration for the meaning of “vituperation.” In this example, a single 
vocabulary word is paired with its meaning. 



and concrete vocabulary words with LD junior high school students. In this 
instance, the vocabulary words did not represent new labels to already familiar 
concepts, and they were not notable for keyword “obviousness” (e.g., vituper- 
ation, saprophytic, nepenthe; see Fig. 1). In fact, they were taken from a 
list used by Johnson, Adams, and Bruning (1985) to teach vocabulary words 
to college students, and in which it was reported that the keyword method 
was unsuccessful in facilitating recall of abstract words. Mastropieri et at. 
(1989), however, reported that mnemonically instructed LD students greatly 
outperformed rehearsal-condition students on learning the abstract and con- 
crete words, and on production recall as well as on a comprehension task. 

The results of these initial vocabulary-learning studies, taken together, 
provided positive implications for use of the keyword method with special 
populations. They also provided the foundation for the investigation of more 
complex mnemonic systems, described in the next section. 



Mutliple Mnemonic Systems 

Based in part upon the success of the relatively simple vocabulary- 
learning studies, a series of studies explored the utility of mnemonic instruc- 
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PYRITE (PI©) Hardness Level 6 (Sticks) 




2. Mnemonic illustration depicting the hardness level (6) of the mineral pyrife. In this 
example, the mineral name is depicted by the keyword “pie,” and the hardness level by 
the pegword “sticks,” 



tion involving pegwords (for numbered or ordered information) and the teach- 
ing of several simultaneous responses to a given stimulus. Mastropieri et at. 
(1985b) taught LD adolescents the hardness levels of North American miner- 
als, according to Moh’s scale, using a mnemonic keyword-pegword (one is 
bun, two is shoe, etc.) technique; that is, to teach that pyrite is number six 
on the hardness scale, students were shown a picture of the keyword (pie) 
interacting with the pegword (e.g., for six = sticks, a picture of a pie on 
sticks; see Fig. 2). This procedure added an additional retrieval step, and 
included an additional acoustic reconstruction; nevertheless, mnemonically 
instructed students outscored rehearsal-condition and free-study-condition 
students by a wide margin. Additionally, data provided by Mastropieri (1983) 
indicated that mnemonically instructed students maintained their performance 
advantage over a 24-hour delayed recall interval. In a replication, Mastropieri 
et at. (1986) reported that the keyword-pegword method was effective when 
taught to LD students in their regular instructional groupings (Exp. 1) and 
when taught to mildly mentally retarded students (Exp. 2). In a study in- 
volving average learners, Scruggs et at. (1986b) found that redundancy in 
response (pegword) information was not confusing to the learners. Further, 
the 56 mineral names used in that investigation were not chosen for keyword 
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obviousness, but rather were drawn at random from a field guide to North 
American minerals. 

Since the keyword-pegword strategy was successful, we initiated sever- 
al investigations to evaluate the effectiveness of mnemonic pictures that con- 
veyed multiple attributes of minerals and employed different mnemonic 
systems. Scruggs et al. (1985) taught learning-disabled adolescents common 
colors and uses of specific minerals, in addition to hardness levels, by em- 
ploying more complex mnemonic pictures incorporating different mnemon- 
ic systems integrated within one illustration per mineral. 

For example, to teach that pyrite was not only number six on Moh’s 
hardness scale, but also that it was yellow and used in the manufacture of 
explosives, an integrated mnemonic picture could be shown of a yellow pie 
resting on some explosives and held up by sticks (Fig. 3). Learners would 
then be told that, when asked for information about pyrite, to think back 
to the picture to retrieve all the information. The sticks represented a peg- 
word for hardness level six, as in the Mastropieri et al. (1985b) investiga- 
tion. However, the color (yellow) and use (explosives) would be represented 



Kig. 3. Mnemonic illustration depicting three attributes of the mineral pyrite. The key- 
word and pegword have been retained from Kig. 2, but the attribute "explosives” (use) 
has been represented literally. Additionally, in the original picture, the pie was colored 
yellow, representing mineral color. 



PYRITE (Pie) 



Hardness Level 6 (Sticks) 

YELLOW Color 

Used for EXPLOSIVES 
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PYRITE (Pie) 



HARD Mineral (Old Man) 
PALE Color 
Used In INDUSTRY 




l*tg. 4. Mnemonic illustration depicting three dichotomized attributes of the mineral pyrite. 
The not-biackened-in pie symbolizes “light” (vs. dark) color; the old man symbolizes “hard” 
(vs. soft) mineral; and the factory scene symbolizes “industrial” (vs. home) use. 



literally. Learners would be expected to understand, then, that sticks 
represented an acoustic numerical reconstruction, but yellow and explosives 
were intended to be interpreted literally. Furthermore, it was not known 
whether colors in mnemonic pictures would be as easy to retrieve as were 
literal pictures of, for example, explosives. Nevertheless, in this investiga- 
tion, students instructed using mnemonic pictures similar to that in Fig. 3 
significantly outperformed students under free-study or direct drill-and- 
practice conditions on all three attributes. 

A subsequent investigation was designed to determine whether other 
types of pictures would be memorable, as well as pegwords and mimetic 
representations of color and use. In this study, Mastropieri et al. (1985d) 
developed mnemonic pictures to represent symbolized dichotomies of 
response information. For example, instead of teaching that pyrite was num- 
ber six on the hardness scale, yellow in color, and used in the manufacture 
of acid, we attempted to teach that pyrite was a relatively hard mineral, light 
in color, and involved in industrial use. We used symbolized responses in 
this case, to represent these dichotomies: hardness was symbolized as an old 
man (hard mineral) or a baby (soft mineral); color was represented by the 
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keyworkd blackened in (dark) or not blackened in (light); finally, use was 
symbolized by portrayal of the keyword information in a factory scene (in- 
dustrial use) or a home scene (home use). In the pyrite example, an old man 
could be shown throwing a (not blackened in) pie in a factory setting (Fig. 
4). This investigation was intended to determine (a) whether LD students could 
benefit from the provision of symbolic reconstructions of response infor- 
mation, and (b) whether the repeated presentation of several attribute dichoto- 
mies (e.g., several “old man” representations) would interfere with learning. 
Mastropieri et at. (1985d) reported that, again, mnemonically instructed stu- 
dents greatly outperformed students in free-study and experimenter-led re- 
hearsal conditions. 

In another replication and extension, Scruggs et al. (1986c) found that 
the mnemonic presentation of both specific mineral attributes (Exp. I) and 
dichotomized mineral attributes (Exp. 2) resulted in higher levels of recall 
when compared with “visual-spatial display” presentations (Engelmann and 
Carmne, 1982) of the same content. Results of these “multiple-attribute” 
studies suggested that special populations can benefit from the provision of 
more complex mnemonic strategies, encompassing larger amounts of infor- 
mation, and provided further implications for content adaptation. 



Extended Mnemonic Instruction 

Two limitations of the studies reviewed to this point are that they all 
involved single presentations of a list of related associative information and 
that, with one exception (Mastropieri et at., 1986), all were implemented’ with 
individual students. Such research is necessary in initially validating specific 
cognitive strategies with specific population samples (Pressley et al., 1989) 
However, it also was important to determine the extent to which such in- 
struction could be effective when several different mnemonic systems were 
implemented over several days of instruction to students in more ecological- 
y valid, small instructional groups. To evaluate this issue, Veit et al (1986) 
developed three lessons pertaining to the study of prehistoric reptiles. The 
lessons were developed to be nonoverlapping in content, so that presenta- 
tion order could be counterbalanced across instructional groups. 

Each lesson included different mnemonic procedures. One lesson in- 
volved teaching vocabulary root words, and tested whether students could 
later translate combinations of those word parts to form the names of specific 
prehistoric reptiles (e.g., ptero/saur, ornitho/pod). 

A second lesson taught three attributes each of eight prehistoric rep- 
tiles, as in the mineral investigations, and additionally tested whether specif- 
ic colors could be used to symbolize an attribute dichotomy. In this case 
pictured keywords colored red symbolized carnivores, while pictured key- 
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words colored green symbolized herbivores. Additionally, a morning, mid- 
day, or night setting symbolized the early (Triassic), middle (Jurassic), or 
late (Cretaceous) period of the Mesozoic Era in which each particular pre- 
historic reptile was found. Finally, a mimetic, representative picture was given 
of an attribute specific to each particular prehistoric reptile, such as “brain 
the size of a walnut,” or “walked on four legs.” 

In a third lesson, possible explanations for the extinction of dinosaurs 
and other prehistoric reptiles were presented, in order of plausibility, by means 
of interacting pegwords. For example, reason number five, that dinosaurs 
were killed off by diseases was represented by a picture of a sick dinosaur 
in a hospital bed looking at a bee hive. These lessons were taught by ex- 
perimenters to LD middle-school students in their regular instructional group- 
ings, over a three-day period. Twenty-four such groups were randomly 
assigned to either the mnemonic conditions described above, or an 
experimenter-led drill-and-practice condition, which included fast-paced 
presentation rates, direct questioning, choral responding on cue, immediate 
feedback, and cumulative review of each lesson’s information. Mnemoni- 
cally instructed students outperformed comparison-condition students on all 
individual lessons, as well as on a fourth-day cumulative recall test. Addi- 
tionally, analysis of test scores across lessons over time revealed no relative 
decrease in performance over the three days of insruction. (Neither, however, 
was there any apparent increase in performance over time.) Finally, no evi- 
dence of confusion, as manifested by within-lesson or across-lesson intru- 
sions, was evidenced under mnemonic instruction. Veit et at. (1986) concluded 
that mnemonic instruction was a potentially powerful technique for extend- 
ed, small group instruction of special education students. 



Prose Adaptations 

Research described to this point has involved explicit instruction by 
trained experimenters, requiring little independent effort on the part of the 
learner. Two investigations that followed evaluated the efficacy of mnemonic 
pictures when embedded within prose passages, in which learning-disabled 
students were required to read and utilize mnemonic pictures independent- 
ly. Scruggs et al. (1987b) embedded pictorial mnemonic representations of 
dichotomized mineral attributes (Exp. 1) as well as specific mineral attrib- 
utes (Exp. 2) within prose written on the approximate reading level of high 
school LD students. In both experiments, students who used mnemonic 
materials scored substantially higher than students who read the same pas- 
sages that incorporated only representative pictures and no explicit mnemonic 
retrieval instruction. Additionally, in Experiment 2, students who had been 
presented with mnemonic representations of specific mineral attributes were 
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more likely to infer mineral attribute dichotomies, and also were more likely 
to recall the information one week later. 

In a follow-up investigation, Mastropieri et al. (1987a) designed prose 
materials that discussed the reasons for dinosaur extinction. The mnemonic 
materials embedded the peg word system as in the Veit et al. (1986) study. 
A second set embedded simple representational illustrations, while the final 
set included no illustrations and served in the no-picture control condition. 
Junior high LD students were randomly assigned to one of the three ex- 
perimental conditions, and students were asked to read through the ex- 
perimental booklets independently. All students were tested following 
independent reading. Results indicated that mnemonically instructed students 
outperformed both control groups on measures involving recall of the order 
of plausibility for extinction. 

The results from both prose studies indicated that LD readers profited 
from mnemonic illustrations. These results contradict some previous find- 
ings (e.g., Harber, 1980), in which illustrations were thought to have inter- 
fered with LD students* ability to comprehend textual material. 



The mnemonic investigations described above, taken together, suggest 
that mnemonic strategy instruction could be a powerful means for improv- 
ing learning in special-education settings. Nevertheless, some major issues 
remained to be addressed by this research. The actual potential for adapting 
existing curricular materials to mnemonic instruction was unclear. A study 
by Condus et al. (1986) had documented the effectiveness of classroom 
vocabulary instruction with LD students over a five-week period, including 
a 10- week retention interval, but the implications for content area instruc- 
tion were uncertain. Further, the potential for LD students to use these strate- 
gies independently was unknown. 



The first area we chose for curricular adaptation was United States his- 
tory. Within this area, we selected the chapter on World War I for adapta- 
tion. We soon found that a substantial amount of the content did not 
immediately lend itself to keyword-type reconstructions. The reason for this 
lack of adaptability was that keyword-type reconstructions are most appropri- 
ate when the information to be learned is not familiar (or meaningful) to 
the learner. According to Mastropieri et al. (1985a), “the recoding compo- 
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nent of the keyword method serves to transform unfamiliar, nonmeaningful 
stimuli into more meaningful entities” (p. 40). 

Our examination of U.S. history content revealed that much informa- 
tion to be learned has components already meaningful to the learner, although 
such information may or may not be concrete and, therefore, easily pictured. 
Therefore, we evaluated all content in the World War I chapter with respect 
to the presumed meaningfulness of the content to the target learner popula- 
tion. If meaningful, we further examined the concreteness of the informa- 
tion, and therefore the degree to which that information could be easily 
pictured. We then developed a model of “reconstructive elaborations” in 
which all stimuli and response items were reconstructed along the dimen- 
sions of meaningfulness and concreteness. The stimuli were then elaborat- 
ed, in an interactive picture, to facilitate both response learning and 
associative learning (Underwood and Schulz, 1960). We found that virtually 
all information presented in the history text could be classified as (a) meaning- 
ful/concrete, (b) meaningful/abstract, or (c) nonmeaningful and therefore 
(to the learner) neither concrete nor abstract (Mastropieri and Scruggs, 1989b). 
Adaptations made on this content are described in the following section. 



Acoustic Reconstructions 

Some information is nonmeaningful to learners when first presented. 
This information includes unfamiliar names of people, places, and events, 
and unfamiliar vocabulary words. In such cases, any possible reconstruc- 
tion can be based only upon the sowm/ of the verbal material; therefore, non- 
meaningful information can be reconstructed acoustically by means of the 
keyword method. By means of the keyword method, nonmeaningful infor- 
mation is reconstructed into concrete, meaningful representations closely tied 
to the original stimulus item by acoustic similarity. By elaboration with the 
response, then, the associations are made firm between response, keyword, 
and stimulus. Since acoustic encoding developmentally precedes semantic en- 
coding (e.g., Torgesen and Kail, 1980), a method relying upon acoustic 
similarities is likely to be effective with learning-disabled students who ex- 
hibit delays in language development. In fact, recent research has supported 
this hypothesis (Mastropieri et al. 1989). 

In the instance of the World I chapter, a keyword strategy was used 
to facilitate recall of the Zimmerman incident, in which a German foreign 
minister sent a coded note to Mexico urging that country to join Germany 
in the fight against the United States. Since “Zimmerman” was not thought 
to be familiar to learners, an acoustic reconstruction was made with the key- 
word “swimmer” and an interactive picture was shown in which a swimmer 
was carrying a note to Mexico (Fig. 5). 
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Note to Mexico to Fight U.S. 




Symbolic Reconstructions 

Some information already is meaningful and familiar to the learner, 
but is abstract, and therefore can not be elaborated easily in an interactive 
picture with the response information. Such information can be reconstructed 
symbolically, and then represented in an interactive picture, as in the acous- 
tic reconstructions described above. According to Paivio, “the word religion 
may evoke an image of a church as an associative reaction, and a picture 
of a church might arouse religion as an associate, but both are likely to be 
mediated by the implicit verbal associate church. This would be an instance 
of concretization of an abstract referent. . .” (1971, p. 60). Other examples 
of information that could be symbolically reconstructed include “liberty,” 
“U.S. Policy,” and “Republicans.” 

As previously noted, such symbolic reconstructions can have a power- 
ful effect on learning and memory, as in the symbolic reconstructions of soft 
vs. hard minerals, carnivorous vs. herbivorous dinosaurs, and early, mid- 
dle, and late periods of the Mesozoic Era. In these instances, however, the 
symbolic reconstructions were always used in conjunction with key- 
words. In the present model, symbolic reconstructions need not necessari- 
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FIRST U.S. POLICY Not to Take Either Side 

(Uncle Sam) 




Kig. 6. Symbolic reconstruction of American isolationist policy prior to World War I, in 
which Uncle Sam (symbol for U.S. policy) is shown not becoming involved with symbo- 
lized hostilities in Europe. 



ly interact with keywords. For instance, the U.S. policy of neutrality prior 
to World War I was shown by the symbolic reconstruction of Uncle Sam 
looking across the globe to Europe, in which symbolized hostilities are depict- 
ed, and saying, “It's not my fight,” as depicted in Fig. 6. 



Mimetic Reconstructions 

Some information already is concrete and familiar to the learner. In 
such cases, what needs to be learned are the associations, the knowledge that 
two familiar and concrete items “go together.” This issue was explored many 
years ago (e.g., Jensen and Rohwer, 1963) with experimental associates such 
as “comb-glass” or “cow-ball.” Simple verbal elaborations (e.g., “the comb 
is in the glass”) were employed to facilitate the learning of mentally retarded 
individuals. However, perhaps due to the lack of educational relevance of 
the experimental materials, such practices did not appear systematically in 
special-education classrooms. In the present instance, it was necessary to teach 
that life in the World War I trenches was unhealthy (see Fig. 1), or that Ger- 
man submarines were obligated to sink, rather than seize, enemy shipping, 
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TRENCHES -Unhealthy, many soldiers died 




Fig. 7. Mimetic reconstruction of unhealthy conditions of World War I trenches, in which 
the stimulus and response information (trenches and sick soldiers) are pictured together. 



because, once exposed, submarines could be destroyed by the deck guns of 
enemy ships. In these cases, mimetic pictures depicted the interaction of sick 
soldiers in trenches, or a German submarine rising to the surface and being 
shot by the enemy ship. 



List Learning 

It also became apparent that some stimulus information required a list 
of responses, rather than a single response. Although we originally sought 
to evaluate the effectiveness of the three types of reconstructions described 
above, it became apparent that we would have a difficult time demonstrat- 
ing the ecological validity of the materials if they did not contain an account- 
ing of the major countries involved in World War I and the alliance systems 
they represented. In order to teach this information, we created a keyword 
for each alliance system and pictured it interacting with an acronym for the 
first letters of the countries in each alliance system. For instance, to teach 
that the principal countries associated with the Central Powers were Tur- 
key, Austria-Hungary, and Germany, we first created “Central Park” as a 
keyword for Central Powers, and showed a picture of children playing “TAG” 
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CENTRAL POWERS Turkey 

(Central Park) Austria Hungary 




in Central Park, as represented in Fig. 8. The letters of the acronym “tag,” 
then, stand for three countries associated with the Central Powers. For Al- 
lied Powers, a “FIRE” was depicted in an “Allied Van” (keyword for Allied 
Powers), in which the letters in “fire” stood for the countries France, Italy, 
Russia, and England. 



Validation 

In order to validate this approach, Scruggs and Mastropieri (1989b) 
developed a text on World War I which incorporated 8 mimetic, 8 symbolic, 
and 8 acoustic reconstructive elaborations of the type described above, and 
the two first letter strategies for the alliance systems. This information was 
then taught individually to 30 mildly handicapped adolescents from secon- 
dary schools, who had been assigned at random to a mnemonic or 
experimenter-led control condition in which the experimenter presented the 
information, questioned the learner, and provided descriptive pictures of the 
type typically found in history books. Scruggs and Mastropieri (1989b) report- 
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ed that mnemonically instructed students greatly outperformed control con- 
dition students on immediate as well as delayed recall, and that obtained effect 
sizes, as predicted, were highest for nonmeaningful information, next highest 
for meaningful/abstract, and lowest for meaningful/concrete information, 
although effects were statistically significant for all reconstructions, includ- 
ing the serial list (first letter) information. 



Research Implementations 



Several investigations have evaluated actual classroom applications of 
the reconstructive-elaborations model. In an initial investigation, Scruggs and 
Mastropieri (1989a) evaluated a teacher implementation of two mnemoni- 
cally adapted chapters (World War I and the Great Depression) and two tradi- 
tionally instructed chapters (The Roaring Twenties and World War II) from 
a commonly used U.S. history textbook (Rawls and Weeks, 1985). Three 
self-contained LD classrooms were instructed by the regularly assigned special- 
education teacher over a period of eight weeks. Chapter test scores were sig- 
nificantly higher when students were instructed mnemonically, and assigned 
grades, which reflected a more qualitative evaluation of student performance 
on tests, quizzes, worksheets, and class participation, rose from a non- 
mnemonic average of “D + ” to an average of “B” when mnemonic materi- 
als were employed. Also, the teacher rated the materials as significantly more 
appropriate for the needs of her students, according to the Behavioral Inter- 
vention Rating Scale (BIRS) (Von Brock and Elliott, 1987). The within- 
subjects design allowed us to avoid such concerns as classroom by treatment 
confounding; however, in this study, a clear interpretation of the influence 
of relative chapter difficulty was inhibited. Nevertheless, it represented an 
initial classroom application and provided some encouraging results. 

More recently, Mastropieri and Scruggs (1988) subjected the recon- 
structive-elaborations approach to a more rigorous evaluation by em- 
ploying four learning disabilities classrooms and counterbalancing treatment 
orders. In this study, Classroom I received mnemonic instruction for chap- 
ters one and three. Classroom 2 received mnemonic instruction for chapters 
two and four. Classroom 3 received mnemonic instruction for chapters one, 
two, and three; and classroom 4 received mnemonic instruction for chapter 
four only. Since instruction was expected to continue over an eight-week peri- 
od, and the school in which the classrooms were located was noted for a 
high level of absences and suspensions, this type of counterbalanced within- 
subjects design seemed optimal for testing the reconstructive elaborations 
approach. Mastropieri and Scruggs (1988) reported that students scored sig- 
nificantly higher on chapter tests, across chapters and across classrooms, when 
they had been instructed mnemonically. In addition, the differences favor- 
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ing mnemonic instruction were maintained on an eight-week delayed recall 
unit test, which was implemented individually by experimenters who were 
blind to experimental condition. Finally, teachers rated the materials as 
significantly more appropriate to the learning needs of their students, as as- 
sessed by the BIRS. Further, all teachers reported their students appeared 
more interested and motivated to learn during mnemonic instruction. The 
students corroborated those reports by responding that they enjoyed instruc- 
tion more under mnemonic conditions, and expressed the desire for mnemonic 
instruction in other subject areas, such as science and language arts. 

In another implementation, Mastropieri and Scruggs (1989a) adapted 
Indiana history chapters (history of transportation and natural resources). 
The content was then taught, again in a counterbalanced within-subjects de- 
sign across classrooms, by three special-education teachers in three elemen- 
tary and middle schools, in six instructional groups, over several weeks of 
instruction. Again, mnemonic instruction resulted in substantial immediate 
and delayed recall gains over more traditional teacher-led procedures. Posi- 
tive reports from both teachers and students also corroborated findings from 
the earlier investigations. All teachers enjoyed using the mnemonic materi- 
als, and perceived their students were learning more and enjoying learning. 

Other smaller-scale investigations also have evaluated the reconstruc- 
tive elaborations approach with mildly handicapped learners. Mastropieri 
et aL (1988a) reported on a teacher implementation of mnemonic instruc- 
tion of science concepts, in which instructional condition (mnemonic and 
traditional) and content (food chains and invertebrate animals) were coun- 
terbalanced in a within-subjects design. In this case, mnemonic pictures were 
not provided by experimenters and artists, but were developed by the ingenuity 
of the (not artistically inclined) special-education teacher, who used stick 
figures and cutouts from magazines to develop mnemonic pictures. The results 
indicated that, when mnemonicaliy instructed, students exhibited an immedi- 
ate advantage in recall, which was maintained at above 90% correct respond- 
ing over one-day, three-day, and one-week delay intervals. When instructed 
more traditionally, these same learners acquired less than 80% of the science 
concepts initially, and recalled only 40% one week later. 



SUMMARY 



Findings lo Dale 

Table I presents a summary of all experimental investigations on 
mnemonic instruction with mildly handicapped learners of which we are 
aware, including brief descriptions of the tasks, procedures, control condi- 
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tions, target populations, and obtained effect sizes. As is evident in Table 
I, the effect sizes are large and consistently positive. Since most of the research 
is our own, we can add with some confidence that “file drawer” problems 
(Rosenthal, 1979) are unlikely, as all formal investigations with handicapped 
learners undertaken by us are reported in this table. 

The magnitude and consistency of the overall effect sizes (M = 1 .62, 
SD = 0.79) are, we believe, the most positive of any synthesis of special- 
education research conducted to date. As comparison, Kavale and Forness 
(1985) reviewed quantitative syntheses of intervention research in special edu- 
cation in a variety of areas, and reported a range of average effect sizes from 
— 0.12 to 0.58, for such interventions as reducing class size, special class place- 
ment, psycholinguists training, perceptual motor training, stimulant and psy- 
chotropic drugs, and diet interventions. In addition to the overall low average 
effect size (0.24), Kavale and Forness (1985) reported that in each case the 
magnitude of the standard deviation exceeded the mean effect size. This sug- 
gests that, for all these interventions, there were instances of negative ef- 
fects (i.e., that control-condition students outperformed experimental 
condition students). In contrast, mnemonic instruction has resulted in uni- 
formly positive effects (range = 0.68 to 3.42), when compared with a varie- 
ty of alternative treatments. It also is interesting to note that effect sizes for 
experimental, laboratory-type studies are very similar in magnitude to those 
found for the larger-scale, field-based evaluations. This suggests that, con- 
trary to the opinion of some critics (e.g., Shepherd and Gelzheiser, 1987), 
laboratory-type experiments can be good predictors of the classroom poten- 
tial of specific cognitive strategies (see also Pressley et at., 1989, for addi- 
tional commentary). 



Limitations 

Teacher Generation 

At this point, we feel very optimistic that mnemonic instruction can 
result in tangible positive benefits to mildly handicapped students' learning. 
Several limitations of the present research, however, await further efforts, 
some of which are presently being undertaken. One issue is the amount of 
time necessary to develop effective mnemonic materials. Given that appropri- 
ate mnemonic materials are available, and that teachers have access to them, 
there seems to be little value in withholding them from students. However, 
to date, we have developed mnemonic materials appropriate for perhaps less 
than one fourth of the chapters presented in U.S. history, and two chapters 
each of science and state history materials. It appears that comprehensive 
materials development is not a present reality, and may not be a reality for 
several years to come. In this case, it seems that teachers, or students, or 
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perhaps some combination of teachers and students will need to develop 
appropriate mnemonic strategies. In addition to the Mastropieri ei aL 
(1988a) report, some preliminary evidence in this area recently has emerged. 
Mastropieri et aL (1988b) taught mildly mentally handicapped students in- 
formation about the parts of the eye and ear, using teacher-prompted and 
guided-group responses to strategy questioning. Although this investigation 
was limited methodologically (and therefore not included in Table I), it was 
observed that these students were able, with prompting, to generate their own 
mnemonic images, and incorporate them in learning important information. 
In addition, their scores on this unit were higher than unit scores both im- 
mediately preceding and immediately following the eye and ear unit. Addi- 
tionally, Mastropieri and Plummer (1988) reported that a mainstream high 
school teacher was able to recruit a student artist to draw mnemonic pic- 
tures and obtain the cooperation of a regular education high school history 
teacher in successfully implementing the materials. 

Further research in this area would be helpful in determining how easi- 
ly teachers can use their existing resources and ingenuity to facilitate mnemon- 
ic materials development. However, it seems that intensive training in this 
type of materials development may be necessary. In a recent undergraduate 
“methods” class, one of us recently gave her class as an assignment the 
mnemonic adaption of the “important” information from a secondary level 
science text. Students were asked to describe the level of meaningfulness and 
concreteness of the content and develop mnemonic elaborations to facilitate 
learning and recall, but pictures were not required. When the assignment was 
handed in one week later, not only were most elaborations judged to be in- 
adequate, it was found that there was wide disagreement regarding what in- 
formation was “important,” and whether or not it was likely to be familiar 
to LD adolescents. Furthermore, every student rated the task as “difficult” 
or very difficult on a survey. Clearly, the optimal means by which teachers 
can acquire facility in materials development remains to be uncovered. 

There is also reason to be optimistic regarding professional develop- 
ment of mnemonic learning materials. It is true, of course, that the develop- 
ment of such materials is time-consuming; but the development of any 
curriculum materials is time-consuming. This would be less of a problem if 
an increasing market demand were to make mnemonic materials more at- 
tractive to major publishers. It is also true that, once developed, mnemonic 
materials can be used again and again. 



Transfer 

Another important issue is that of independent transfer of mnemonic 
strategies. Successful transfer of the keyword method has been reported in 
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average (Pressley and Dennis-Rounds, 1980) and “gifted” learners (Scruggs 
and Mastropieri, 1988; Scruggs et aL 1987a). And, in fact, some trained in- 
dependent use of the keyword method by LD students has been reported in 
the literature (McLoone et aL> 1986). However, the issue of spontaneous, 
general transfer of a variety of mnemonic strategies is much more compli- 
cated, and much less likely to be easily realized (Mastropieri and Scruggs, 
1987). In such instances, what is required is that, first, learners are able to 
read the text and determine what is “important” to remember. Next, learn- 
ers determine what type of mnemonic strategy is called for (based on 
knowledge and attribution of strategy effectiveness) and correctly recall and 
implement the appropriate steps of strategy adaptation. Finally, learners need 
to self-test their acquisition of their information, monitor their studying ac- 
cordingly, and correctly apply learned information in the appropriate test- 
taking situation (Scruggs and Mastropieri, 1988b). Given the long and well- 
annotated history of transfer failure in special populations (e.g., Scruggs and 
Mastropieri, 1984), as well as our own previously described experience with 
training mnemonic strategy development with college undergraduates, it seems 
to us that this goal will present unique challenges for future research. 

Nevertheless, there are at least two reasons to be optimistic. First, there 
are objections to the notions that general, spontaneous transfer is the final 
arbiter of strategy utility. Loper and Hallahan (1982), for example, report- 
ed, “we are alarmed at what we perceive to be a tacit premise that if instruc- 
tion results in generalizable results, then, and only then, was the instruction 
adequate” (p. 64). It is of educational importance, for example, that stu- 
dents with learning handicaps have acquired important information in such 
domains as history and science, regardless of whether strategy transfer has 
occurred. To this extent, special-education teachers are ethically obligated 
to use the most effective procedures available to insure that instructional ob- 
jectives are met. And although generalized use of complex mnemonic strate- 
gies may be desirable, and is certainly worthy of further research efforts, 
it should be remembered that mnemonic instruction has as much to do with 
how teachers should teach as it does with how learners should learn (Press- 
ley et aL> 1989). If future research demonstrates that LD or other mildly 
handicapped students can be trained to generally apply mnemonic procedures 
to enhance their independent learning, it would represent a breakthrough 
in special education. However, until such a time, there is still great potential 
for the application of what is presently known at this time about mnemonic 
instruction. 

The second cause for optimism is the fact that independent mnemonic 
strategy use may not be an “all or nothing” issue. We have noted, in the 
literature, what might be characterized as a paradox of strategy transfer in 
special education: the less effective a strategy is likely to be, the more likely 
it is to achieve transfer. That is, rehearsal frequently has been identified as 
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a relatively ineffective strategy for facilitating recall of associative informa- 
tion (Martin et al., 1985; Rohwer et al., 1977; Scruggs and Mastropieri, 1986); 
nevertheless, rehearsal appears to be the easiest strategy in which to induce 
transfer, at least to related tasks. Similarly, category clustering, although 
of little practical use in most school learning situations, has been shown to 
transfer to similar tasks with minimal instruction (Gelzheiser, 1984). On the 
other hand, mnemonic strategies, which typically produce large, positive ef- 
fects on a variety of school-relevant learning tasks, have not been seen to 
transfer except under very highly structured circumstances (McLoone et al., 
1986). In fact, in a recent implementation, Mastropieri and Scruggs (1989a) 
reported finding no observable spontaneous transfer, even after six weeks 
of mnemonic instruction. Nevertheless, if this strategy could be simplified 
to some extent, and coupled with more intensive, extended training, it is al- 
together possible that some elements of the strategy could transfer to indepen- 
dent learning tasks. It is also true that all populations, to some extent, have 
exhibited difficulty with strategy transfer, but that many of these difficul- 
ties have been overcome with systematic training (Borkowski et al., 1987). 

We have described our reconstructive elaborations approach with respect 
to what we consider its most important underlying variable, meaningfulness . 
Meaningfulness, in its many manifestations, plays a significant role in learning 
(Glover and Bruning, 1988). Information made more meaningful is better 
remembered, even if it is not effectively elaborated with its response. For 
instance, in learning the paralog pair MEARDON-ZUMAP, learners who 
reported simply, “I saw the ear in meardon,” were more likely to provide 
the correct response than those who reported simple rehearsal strategies (Mar- 
tin et al., 1965; Scruggs and Cohn, 1983), although overall performance for 
such a strategy resulted in lower levels of learning than strategies that effi- 
ciently elaborated meaningful reconstructions of stimulus and response. 
Nevertheless, it seems possible that LD learners could be prompted to think 
of ways to make unfamiliar information more meaningful (e.g., “What does 
‘prohibition* remind you of?” “What does ‘hegemony’ sound like?”). Such 
prompted strategies could be expected to lead to higher levels of learning. 
In addition, they may prove to be easy to implement and could, over time, 
be expected to transfer to independent learning tasks. Further research, of 
course, is needed to support such a hypothesis. At this point, however, we 
feel confident that mnemonic instruction can substantially improve the aca- 
demic performance of mildly handicapped learners. 
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Feature Article 



Mnemonic Social Studies Instruction: 
Classroom Applications 

Margo A. Mastropieri and Thomas li. Scruggs 



Sci 'em ecu mildly handicapped elementary grade students 
from three special education classes irere taught informa- 
tion relevant to tiro chapters from a social studies (ext 
hook. AH students received mnemonic instruction for one 
( ha JHer, and more traditional, text hook- 1 uised instruction 
fm the other chapter. Chapter order and experimental 
condition were coioiterhalanced to control for possible in- 
fluences from order of presentation or chapter difficulty 
liach chapter was taught daily over a period of / week, 
in each of the three classrooms. Chapter tests were given 
at the end of the week ( immediate ), and I week later 
(delayed). Analysis oj the results revealeil that muler 
mnemonic instruction conditions, students performed 
si t i*uifii a utly (and substantially) higher on both immediate 
and delayed chapter tests than under traditional instruc- 
tion conditions. Implications for mnemonic instruction of 
mildly handicapped students are discussed. 



I N KliCKNT YKAUS, research h;is provided support lor 
the effectiveness of mnemonic (memory-enhancing) 
strategy instruction for mildly handicapped students (see 
reviews hy Mastropieri, Scrubs, & Levin, I98S, I987l>; 
Sellings, Mastropieri, & Levin, 1987). Mnemonic instiiic- 
lion differs from more traditional methods of instruc- 
tion in that teachers not only describe and highlight 
important information, but they also provide (or ask 
students to generate) specific strategies for later retrieval 
ol that information. Lor example, in a study by Veit, 
Scruggs, and Mastropieri (1986), learners were provided 
with scientific root words and their meanings (c.g., 
plcro-. meaning unit gad). In the mnemonic instructional 
condition, learners also were provided with a specific 
strategy to facilitate later retrieval; in this case, a mean- 
ingful, acoustically similar keyword for the unfamiliar 
ptero-, tire, and an interactive picture linking keyword 
and response — a picture of a tire wiili wings. Learners 
were then told, when asked the meaning of plan)-, to 
think of the keyword (lire), think back to the picture 
of the tire, remember what else was in the picture, and 
retrieve the response, winged. 

Such mnemonic instruction has had powerful effects 
on the amount of information mildly handicapped stu- 
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dents can learn and remember. Research documenting 
these procedures has provided important implications 
lor the instruction of learners who have been commonly 
characterized as exhibiting deficits in memory (.Swan 
son, 1987). Nevertheless, many questions regarding 
mnemonic instruction are only beginning to be addressed. 
Most mnemonic instructional research reported to dale 
has been limited in that the intervention has typically 
been delivered by researchers in settings removed from 
the special education classroom (e g., Mastropieri, Scruggs, 
«Sc Levin, 1987a; Scruggs, Mastropieri, Levin, & (ialfucy, 
I98S; Scruggs, Mastropieri, McLoonc, Levin, <Sc Mor- 
rison, 1987); an exception is a study by (iondus, Mar- 
shall, and Miller ( 1986), in whic h mnemonic vocabulary 
instruction was provided in classrooms, furthermore, 
instructional materials have typically been designed to 
serve specific* research purposes, such as the keyword- 
pegword investigation of Mastropieri, Sc ruggs, and Levin 
( 1986). ( liven that mnemonic strategics have been dem- 
onstrated to be effective in laboratory-like sellings, the 
level of adaptability of mnemonic strategy instruction 
to actual classroom content (such as science and social 
studies) implemented by special education teachers has 
become an issue of major importance (Pressley, Scruggs, 
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Sc Mastiupicri, in press), and has recently begun It > lx. 
explicitly studied (Mastropicri \ Scrubs, 1 9881)). 

Mnemonic instruction, such as the keyword method, 
is diet live because ii provides an explicit link between 
unfamiliar information and familiar, meaningful infor- 
mation, such as in the />tem- example, above. However, 
not all information to he learned in school fits into the 
category of unfamiliar or nonmeaningful information. 
Mastropieri and Scruggs (in press) recently described a 
model of "reconstructive elaborations” in which stimuli 
could be classified with respect to levels of mcaning- 
fttlness(or familiarity) and concreteness. 'Huts, responses 
in familiar stimuli (c.g., that World War I trenches were 
unhealthy) can be reconstructed to representative pic- 
tures that depict stimulus and response information. In 
this case, a picture of sick soldiers in trenches can he 
provided in a mimetic , or representational, picture. For 
information that is familiar but abstract, symbolic 
reconstructions are appropriate, for example, a church 
can be shown to symbolize religion (Paivio, 1971). Finally, 
acoustic reconstructions, using the keyword method, 
are appropriate when information is nunmcaniugfuJ or 
unfamiliar (to the learner), as in the />tcn>- example, 
ab< )Vc\ 

Of course, meaningful ness and concreteness are con- 
tinuous variables, and do not always lend themselves 
it) discrete classification. Nevertheless, Scruggs and 
Maslropicii (in press) provided some evidence that mne- 
monic instructional materials could he developed ac- 
cording i< ) the model < >f reeoi isi ruclivc claht >raiit ms, and 
that such materials could result in substantial improve- 
ment in learning with mildly handicapped adolescents, 
at least when administered by trained researchers in one- 
to-one teaching situations. 

The following research study is one of several de- 
signed to lest tla* classroom utility of mnemonic insirnc- 
tic >i i via the me nlcl of reconstructive claht nations In this 
invcsiigatiou, three special education teachers agreed to 
implement mnemonic, instructional materials to teach in- 
lormaiioii based upon two chapters of their assigned 
social studies textbook. In order to avoid problems fre- 
quently encountered in such implementation studies 
(such as nc inequivalence of comparison groups, con- 
founding due to classroom or teacher effects, and attri- 
tion), we employed a counterbalanced crossover design 
in which each student acted as his or her own control 
by participating in both mnemonic and traditional, text- 
book based conditions. Fach teacher instructed two 
groups of students. One group from each teacher re- 
ceived die first chapicr via mnemonic instruction and 
the sec ond chapter via traditional procedures, while the 
reverse order was used lor the second group. Since an 
equivalent number of students received mnemonic: in- 
struction for eac h chapter, the relative chapter difficulty 
could not become a potentially compromising factor. 
Finally, for two of the three classrooms, a delayed recall 
lest was administered, in order to evaluate any effects 
ol mnemonic instruction on long-term retention. 

Mami/hl ami Special Tdtnaiion 



Subjects 

Subjects were 17 mildly handicapped children attend- 
ing special classes in three elementary schools in small 
towns in the Midwest. The I I boys and 6 girls had an 
average chronological age of I I years, 6 months (SI) = 
17 months), and were enrolled in Grades 3 through 7, 
including 6 third graders, 4 fourth graders, 2 fifth and 
2 sixth graders, and 3 seventh graders Fourteen of the 
students had been classified learning disabled (I.D), and 
three had been classified mildly mentally handicapped 
(MMH) by their respective schools, using federal and 
state criteria. Average Wcchsler Intelligence Scale for 
Children- Revised (WISC-R) (Wccbser, 1974) IQ was 
86.25 (SI) = I 1.8). Average reading and math grade 
equivalents, as assessed by the Wide Range Achievement 
Test- Revised (WKAT-R) (Jastak Sc Wilkinson, 198-0 were 
5.4 (57) = 1.5) and 3 6 (.S7) = .94), respectively. At the 
time of this investigation, students had been enrolled 
in special education programs for an average of 3 years 
(SI) - 22 mouihs)and were attending an average of •».<> 
out uf(>(.S7) 5-t8) periods of special education |>er day. 



Materials 

Tnulilionul , 'Textbook- 1 ktsed Condition . Material* 
used in this condition were taken from the assigned text- 
book, Indiana Yesterday and Today (Crump & Founds, 
1985), chapters 9 and 10. Chapicr 9, "Crossroads of 
America,” was primarily concerned with the history of 
transportation in Indiana and dealt with such topics as 
the history of roads, bridges, and vehicles, and different 
historical means of travel by water, air, and space. Chap- 
ter 10 was entitled, "Indiana Natural Resources” and was 
primarily concerned with ore, soil, and minerals; farm*, 
forests, and animals; and climau;. Materials for the text- 
book-based condition for these iwn chapters ineluded 
the textbook itself and accompanying worksheets taken 
from published worksheet masters. 

Mnemonic instruction Condition . Mnemonic 
materials were developed to parallel the information pre- 
sented in the textbook. Important information from the 
text, worksheets, and test items was adapted to mne- 
monic presentation. For each major piece of informa- 
tion, a mnemonic picture, presented on an HV± -in. by 
I I -in. transparency for overhead projection, was de- 
veloped. In addition, a scripted, 100- to 200-word 
presentation was developed that summarized the infor- 
mation presented in the text. Twenty-three mnemonic 
pictures and accompanying scripts were developed for 
chapter 9, and 22 mnemonic pictures and accompany- 
ing scripts were developed for chapter 10. Additionally, 
teachers also had available the textbook and worksheets 
used in the traditional condition. 

4 l 
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Iii developing i he mnemonic materials. an ainmpi 
was m:uk* not to be selective, but to develop materials 
for all highlighted information presented in the lexi, 
without regal'd for the degree to which the information 
apparently lent itself to mnemonic adaptation. In de- 
veloping the materials, the model of reconstructive 
elaborations was employed, in which levels of concrete- 
ness and meaningfulness (ic., for the target learners) 
were considered in developing mnemonic pictures. 
Perhaps because of the nature of the information in- 
cluded in the two chapters, little about abstract Infor- 
mation was presented, such that symbolic reconstruc- 
tions, described above, were not necessary. However, 
both mimetic (representational) and acoustic (keyword) 
reconstructions were employed. For example, chapter 
9 provided information that early bridges built by 
pioneers were made of material that often rotted and 
washed away. Since such terms as bridge and pioneer 
we re thought to be familiar to learners, no keyword type 
reconstructions were made. Instead, a mimetic picture 
was developed of an early pioneer standing in front of 
a bridge that was washing away (see Figure I). The ac- 
companying script slated the following: 

Sometimes early roads had to cross rivers or streams. To 
gel to (lie other side of tile rivers anil streams, settlers huilt 
bridges. These early bridges were often made of logs or 
hoards that rotted or washed away. 



to remember about call) bridges. ieineml>ei this piemie 
ol a pioneer standing in front of a bridge that is washing 
away. The pioneer is saying, “bang! These early bridges 
are no good!" (Question). 

For another example, chapter 9 presented informa 
lion about early pioneer trails called traces. Since the 
word trace was thought likely to be unfamiliar to stu 
dents, an acoustic reconstruct ion was made, whereby 
a meaningful keyword proxy, rate, was shown in an 
interactive picture with an early pioneer trail (see Figure 
2). The accompanying script read as follows: 

Indiana has gone through many changes over the years, 
from ! 80( ) to I8S0, during the Pioneer Age, people traveled 
by way of narrow trails. These narrow trails were also 
known as traces. Since this was how most people traveled, 
the Pioneer Age Was also called the Age of Trails and Traces 
To remember that a trace is a narrow trail dial pioneers 
traveled, think of the keyword Ibr trace: Pace. (Question) 
Pemcmber this picture of early pioneers having a lace 
down a narrow trail. The sign says. "Annual Trace Have." 
One pioneer is saying, "I )on’t erowil, the trai l- is narrow ; 
another says “( iel out ol my way!” Another pioneer is t lose 
to the finish line. Phis will help you remember that a trace 
(race) is a narrow trail that pioneers traveled on. (Question). 

Tests . Multiple choice tests were developed for 
each chapter that covered all important information. An 
example test item from chapter 9 is given below: 



EARLY BRIDGES 



Often logs or boards 
that rotted or washed away 




Figure 1 . Mimetic reconstruction of “early bridges” example. 



42 



BEST COFY AVAILABLE 



Volume 10 Issue ^ May/|iine 1989 



V A mice llui pioneer. s used was: 

a a vehicle 

I). a road made of logs 

c. a covered wagon 

d. a narrow nail 

Chapter tests were (lie same tor hoih conditions, and 
were the same for holh immediate and delayed recall 
measures. 

Procedure 

Haeli ol the three teachers met individually with proj- 
ect stall and practiced both mnemonic and traditional 
instructional procedures until it was determined that the 
procedures were mastered appropriately. During the ac- 
tual implementation, all three teachers were monitored 
by project stall* to facilitate implementation fidelity. 
Treatment order was counterbalanced, such that all three 
teachers taught both chapter 9 and chapter 10 via mne- 
monic and traditional methods. For example, since each 
leat her taught two groups of students, one group re- 
ceived mnemonic instruction lor chapter 9 and tradi- 
tional instruction (dr chapter 10, while the other group 
received traditional instruction for chapter 9 and 
mnemonic instruction for chapter 10. Teachers were 



shown chapter tests ahead of time, and told to stress the 
content that would be asked on the test, regardless of 
condition. Additionally, teachers were encouraged to 
employ principles of effective instruction, as described 
by Mastropieri and Scruggs (19H7), regardless of condi- 
tion, These principles included daily reviewing, pro- 
viding new information, questioning and providing feed- 
back, providing practice, and conducting formative 
evaluation. Procedures specific to each condition arc 
described below. 

Traditional Textbook-Based Condition. Teachers 
were told to read the textbook information with the 
students and practice with them the targeted informa- 
tion. After questioning and discussion, teachers were 
asked to use published worksheet materials as needed 
to reinforce learning. 

Mnemonic Instruction Condition. Teachers were 
told to show each overhead, present the accompany- 
ing scripted information to the students, and question 
them regarding both content and retrieval strategies (e g., 
“What is a trace?” “Who can tell me how you remember 
what a trace is?"). Teacher-directed practice activities, 
as in the traditional instruction condition, were also 
provided as needed. 



TRACE 

(Race) 



Narrow trail used by pioneers 




Figure 2. Acoustic reconstruction of "trace roacT example. 
ttciucdiui and Special kid t tea (ion 
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ilol/i (,oudiiiotts. I cac hets ptovulcd (Ik same 
;ii ik >11111 of time in instruction in either condition. lor 
each chapter, sixth* ;iml seventh-grade students were 
provided with five approximately SO- in -it) minute 
lessons on the eonieni. Since the two classes of younger 
students (third to I'ilih grade) were expected to ;ic cp lire 
the information more slowly, they were given 7 days 
of instruction per chapter. Overall, however, each stu- 
dent, regardless ol age, received the same amount of in- 
structional time under each condition. On the day 
following the last day of instruction for each c hapter, 
students were given a chapter test, hat h chapter test was 
also administered 1 week alter the weekly lest was given. 

Alter administration of all recall measures, students 
were given a consumer satisfaction survey in whic h they 
were asked their opinion of the mnemonic instructional 
materials and the degree to which these materials had 
helped them learn. Additionally, the three teachers were 
given a survey in which they were asked their opinion 
of the mnemonic materials. 



Results 

lest scores were converted to percentages: individ- 
ual subject data are given in Table I Sinc e each student 
had a mnemonic and a traditional condition score, these 
Mores were compared across c hapters by / tests for cor- 
n kited means. Overall, students scored an average of 
H9.9% correct (Si) - I 1.0) under mnemonic instruction 
and an average of 7-1.9% (Si) = I i.O) correc t under tradi- 
tional instruction, on the weekly tests. These mean dif 
fen lues were statistically significant, /(l<>) « i.HI,/> « 
ooo. These differences were also seen to he reasonably 
consistent ac ross classrooms, with students in eac h c lass- 
mom scoring higher under mnemonic instruction. Mean 
differences in percentages for the three classrooms were 
IH.O, 1 7.V and 10. V 
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< >m 1 1 a< I n i was unable to administer the dckqcd 
ret ail lest, due to absences and scheduling pn thlcms ne ar 
the* end ol the sc hool year, when this investigation was 
conducted. The I I students who did take the delayed 
rec all lest, however, scored 4S(>.<>% (Si) - I S. I ) correct 
under mnemonic instruc tion and 71.0% (Si) I VI) 
correct under traditional instruction. These diflercnces 
were also statistically significant according to a / test lor 
correlated samples, /( 1 0) -• i.HH, j> - .001. 

Consumer satisfaction surveys suggested that students 
both enjoyed using the materials and appreciated their 
value in facilitating learning. Of 17 students surveyed, 
16 reported that they liked using the pictures; 17 agreed 
that the pic tures had helped them learn more* informa- 
tion. Sixteen reported that they liked using mnemonic 
materials belter than what they usually did in class; and 
all 17 students reported they received higher grade s on 
history tests when taught mncmonically. finally. In 
students reported that they would like to use mnemonic 
materials in other content areas and memic med a varictv 
ol subjects, including science, social studies, language , 
math, health, and reading. 

All three teachers reported that they had enjoved 
using the mnemonic materials, and that the mate rials It. id 
been easy and convenient to use. All teachers agreed that 
their students had enjoyed using the mnemonic mate 
rials, were more motivated to learn, and learned more- 
content wheat using the* mnemonic materials. 

Discussion 

I he: results < >1 the.: present invest igai ion suggest tlui 
.soc ial studies content c an he* adapted to mnemonic in 
st met inn via the model of reconstructive clahoi atious, 
and can result in a sizable petionnanec advantage over 
more tradilk mal, icxtlnx >k based ap| iroachcs. This is * »l 
particular importance to students characterized as l.l ) i n 
MMI I, as both research results and c< minx >n kn< i w ledge 
of spec ial education teachers reveal that memory lot 
associative information is a particular weakness of these 
populations — a weakness that explains a considerable 
amount of school failure. Various theories have been put 
forward to explain memory defic its of mildly handi 
c apped students (see Scruggs, I VMM, and Swanson, l')M7, 
lor reviews); nevertheless, what appears to he: needed 
in many erases is the establishme nt of an effic ient re trieval 
route between stimulus (the question) and response (the 
answer). I he results ol this and previous investigations 
seem to suggest (hat mnemonic instruc tion is uniquely 
qualified for this purpose. 

I his invest igati< >n also parallels other c< mcurrenl, and 
as yet umeported, research (e g, Maslropieri \ Scruggs. 
IbHH), in which special education teachers have success 
hilly conducted extended units of mnemonic insli uc ii< >n. 
Kesults ol these investigations to dale, suggest that a vatic- 
ly ol social studies content domains can be adapted to 
mnemonic instruc tion and that sue h adaption c an be ex- 
pected to result in substantial gains in the academic 



Volume in Issue 3 May/Juiic 1989 



J9 



nnaiuc ol mildly bandit appcil learncis m both 
tfcmcniary and secondary schools. 

• |~One unique feature of mnemonic instruction (and, 
gpcrhaps, a limitation) is that it is content hound. Thai 
^effective mnemonic: instruction can result only from 
r^cardul consideration of the content to he learned, and 
sometimes painstaking development of mnemonic 
^elaborations and materials. To this extent, it seems likely 
jhat teaching mildly handicapped students to develop 
and apply independently complex mnemonic reeon- 
.51 nut ions will he a challenging prospect, at host, parti- 
Clilarly as ct imputed with training of much simpler (hut 
? 2 lbo mile 1 1 less effective) strategies such as rehearsal and 
'clustering. Although l.l) students have been trained to 
transfer the keyword strategy to vocabulary lists (Mc- 
Lnonc, Scrubs, Mastropieri, & /ticker, I *>Kb), and gifted 
Students have been seen to spontaneously transfer even 
more complex strategies (Scruggs & Mastropieri, in 
press), it seems plausible to assume that, at present at 
least, mncinonic instruction of mildly handicapped 
learners will require materials development on the part 
ol the teacher. It should he remembered, however, that 
materials need only be developed onc e, and that many 
teachers liud themselves te aching the same content (c.g., 
Mate history) over a period of years. It has also been seen 
that teachers who lack artistic skills can develop effec- 
tive mnemonic materials using stic k figures and cut-outs 
Iron i magazines (Mastropieri, limerick, Scruggs, in 
press). 



< Overall, re search evidence suggests that mnemonic in- 
struction is a versatile and efficient means of improving 
the learning of mildly handicapped students. Neverthe- 
less, questions remain to he addressed, and are currently 
being examined by the pre sent authors. These questions 
include (a) the extent to which mnemonic institu tion 
can positive ly impac t up< >n more abstrac t or conceptual- 
ly oriented content, such as that found in the earth or 
physic al sciences; (b) the extent to which mnemonic in- 
struction can fac ilitate acquisition of basic skills, suc h 
as leading, math, and language arts; and (c) the extent 
to which mildly handicapped students can learn to 
get terra li/e mnemonic’ strategies to other academic eon 
lent. I lie evidence to dale, however, suggests that 
mnemonic instruction will prove to be a truly ‘'special" 
technique for spec ial education. m +, 
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Reconstructive 
Elaborations: Strategies 
for Adapting Content 
Area Information 



Margo A. Mastropieri 
Thomas E. Scruggs 



Presents ta hnicjues tor assisting students in remembering 
content urea material by designing pictorial 
formats that are meaningful and familiar. 



The present paper describes a model for developing pictures to 
increase recall for content area information. It has recently been 
recognized that when pictures are constructed to accompany 
specific content area instruction, students can learn twice as much 
information. The pictures, unfortunately, are not the ordinary type 
of pictures found in school textbooks. In the Reconstructive 
Elaborations model, Scruggs and Mastropieri (in press) have con- 
structed pictures following specific procedures. This model has 
been validated by recent research with exceptional populations 
demonstrating that these memory enhancing pictures, when su[>- 
plied by teachers, can increase student learning on initial tests 
as well as delayed recall tests in many content areas. This tech- 
nique relates closely to the study skills area, as it has been found 
to enhance the learning of science concepts (Mastropieri, Emerick, 
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& St ruggs, in piess); abstract and coiictcle English vocabulary 
(Mastropieri, Scruggs, & Fulk, in press); U.S. history (Mastropieri 
& Scruggs, in press-a; Scruggs & Mastropieri, in press); and social 
studies content, including information on transportation and 
natural resources (Mastropieri & Scruggs, in press-b). Scruggs and 
Mastropieri (in press) have grounded the model in learning theory 
and have provided validation data supporting it. 

The primary goal of this paper is to define and describe the 
Reconstructive Elaborations model. Specific examples are provided 
from a social studies content area. Finally, a description of how 
teachers can integrate these memory enhancing pictures within 
an effective instructional format is presented. 



Reconstructive Elaborations: The Model 

Reconstructive elaborations are intended to make unfamiliar 
content familiar, and to make nonmeaninglul information me.tn- 
inglul for learners. Research evidence suggests that when infor- 
mation is both familiar and meaningful to learners, it is more 
memorable. Reconstructive elaborations are therefore developed 
with respect to levels of familiarity and meaningfulness of the con- 
tent, in relationship to the target learners. 

Both the components, "reconstructive" and "elaborations," 
play important roles in the development of the strategic pictures. 
Reconstructive refers If) the process used to reconstruct, or modify, 
information to a more familiar and a more meaningful form. Elab- 
orations, on the other hand, refer to the process of linking critical 
pieces of information together. Both components work simul- 
taneously to assist learners in more effective encoding of infor- 
mation, which, in turn, facilitates retrieval of the information on 
immediate as well as delayed recall measures. 

For example, to remember that "deciduous trees shed their 
leaves in the fall," learners are first taught a reconstructed keyword 
term for deciduous, which is a familiar, meaningful, and acousti- 
cally similar term. In this case, decide would be a good reconstruc- 
tive term because decide is a word that is familiar and meaningful 
to learners, and it sounds like deciduous. Next, learners are shown 
an interactive illustration that contains the reconstructed term 
(decide) in an elaboration with the to-be-remembered informa- 
tion (trees that shed leaves in the fall). A good example would 
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;be a picture of a deciduous tree saying, "It's cold. I'll deckle if 
') should drop my leaves now because I'm a deciduous tree,” as 
•shown in Figure 1. Following this, learners are taught the retrieval 
Steps for obtaining the correct response. When learners are asked 
What "deciduous" means, they are told to think back to the 
reconstructed keyword for deciduous. Since decide sounds like 
deciduous, and it is already meaningful and familiar to the learners, 
the retrieval of this term should be easy. Next, learners are told 
to think back to wbat was happening in the interactive elabora- 
tion (picture). Since the reconstructed term was doing something 
with the to-be-remembered information (in this instance, a decid- 
uous tree was deciding to sberl its leaves in the fall), learners are 
readily able to respond with the appropriate information. 

In the above example, the word deciduous is likely to be 
unfamiliar and nonmeaningful to the learners. Thus it is first 
reconstructed into a more familiar and more meaningful term 
( decide ) that is also acoustically similar. Then, notice that the 
reconstructed term is placed in an elaboration in which the recon- 
structed term interacts with the to-be-remembered information. 
These steps parallel those described by Scruggs and Mastronieri 
(l‘JHT) in the keyword method. 

Sometimes, however, information that students need to learn 
may already be familiar to them. In such instances, information 
only needs to be reconstructed pictorially for learners in order 
to enhance meaningfulness. For example, to remember that "ever- 
green trees slay green all year," learners can be taught the recon- 
structed pictorial representation for evergreen tree. In this case 
since evergreen tree may be already familiar to the learners, a 
simple depiction of an evergreen tree will suffice. Notice that this 
lime, as in the above example, the term has been reconstructed 
into an acoustically similar term that is familiar and meaningful, 
but the term has really stayed the same since it is assumed that 
the target population is already familiar with it. Next, the elabora- 
tion component is completed by showing learners an interactive 
illustration of evergreen tree with the to-be-remembered informa- 
tion. A good interactive elaboration would be a picture of an 
evergreen tree saying, "I'm always green, I'm an evergreen tree" 
(see Figure 1). The retrieval steps for this example parallel those 
described for the deciduous example above, in that learners are 
hrst told to think of the reconstructed term, and then back to the 
picture that contained that term. Notice that this example einpha- 
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DECIDUOUS (Decide) 
EVERGREEN (Evergreen) 



Shed leaves in fall 
Stay green all year 




vs \ 

(sizes and restates the relationship thip already exists between 
f evergreen tree and the important information to be recalled. 

The above examples provide an initial sample of how con- 
;■ tent area information can be reconstructed to form elaborations 
! that will help facilitate learning. The first step involves recon- 
structing the information into more familiar and more meaningful 
formats, while the second step involves creating elaborations that 
link the to-be-remembered parts of the content together. The next 
section will describe how we used reconstructive elaborations to 
adapt content from a social studies textbook on transportation to 
assist ihe learning of that information for elementary-aged students 
who were learning disabled (LD) and mildly mentally handi- 
capped (MiMh). 



Adapting Social Studies Content 



First, we examined the textbooks that the teachers were using 
to teach the social studies content. Concurrently, we examined 
any corresponding worksheets and materials that teachers con- 
sidered relevant and supplementary to that content. Then, we iden- 
tified the critical piec es of information th.it were to he learned 
by all students. A list similar to the one below was completed 
for the chapter: 



Terms 

1. Corduroy roads 

2. Plank roads 
f. Krode 

4. Cumberland Road 

5. Covered bridge 

b. Interstate highway 



To-be-associated Information 
Roads made of logs across muddy 
places 

Roads made of split logs 
Washed away by wind and rain 
National Road, built with tax dollars 
to link the East and the West 
Bridge with a stone base and roof 
Highway between states 



Following this, each piece of information in the list was 
examined in order to determine first, the type of reconstruction 
that would he nec essary, and second, a good elaboration for link- 
ing the two pieces of information together. For example, since 
the first example, corduroy road, is completely unfamiliar and non- 
meaningful for the learners (i.e., elementary level students who 
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were LD and M 1 MI 1 ), corduroy road was reconstructed to the 
rami liar, meaningful, and acoustically similar term cord Then an 
elaboration containing a good interaction of Wand "roads made 
Of logs laid across muddy places" was developed. As can he seen 
rn Figure 2, logs tied together with cords are being laid across 
a road. Notice that the picture contains only relevant information. 
Retrieval directions would parallel those described earlier For 
example, when asked about the meaning of corduroy roads 
learners would be taught to first think of the acoustically similar 
word, cord then to think back to the picture with the cords in 
it, and finally to retrieve the appropriate response, "roads made 
with logs laid across muddy places." 

In the second example, plunk (in the term plank road) was 
thought to be unfamiliar and nonmeaningful for our target learners 
Flank was reconstructed to the familiar, meaningful, and acousti- 
cally similar term, plant Then, the elaboration of plants interacting 
with the to-be-remembered information was developed. In this 

S J ow " ln . l )lan,s were growing all around the 

planks in the plank road. If, however, in the present example, the 
erm plank was already familiar and meaningful to the target 
earners, plank could have been simply reconstructed to a pic- 
torial representation, as in the evergreen example (in other words 
a picture similar to the one in Figure 3, with the plants removed) 

In the third example, the term erode was unfamiliar and note 
meaningful to the target population. Erode was reconstructed to 
the familiar, meaningful, and acoustically similar term road. Finally 
as shown in Figure 4, the reconstructed term road was depicted 
in the elaboration of a road that had been eroded in places from 
wind and rain. 

In the fourth example, the term Cumberland Road was also 
totally unfamiliar to our target population. Cumberland Road was 
reconstructed to cucumber road, and then depicted in an inter- 
active elaboration of people eating cucumbers along the Cumber- 
land Road. Additionally, signs and dialogue in the elaboration 
emphasized that the road was built with tax dollars and that the 
road connected the East with the West (see Figure 5) 

The final two examples in the list above, covered bridge and 
interstate highway, both contain terms that were already familiar 
and meaningful lo the target learners (see Figures 6 and 7). Each 
Of tliose.terms was first simply reconstructed to the exact pictorial 
representations (e.g., covered bridge and highway, respectively). 
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PLANK ROADS 
(Plant) 



Roads made of split logs 
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Figure 3. Mnemonic illustration of plank road. 
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CUMBERLAND ROAD 
(Cucumber) 



NATIONAL ROAD 

Road built with tax money to link East and West 
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Figure 5. Mnemonic illustration or Cumberland Road. 
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COVERED BRIDGE 



A bridge with a stone base and a 




Figure 6. Mnemonic illustration of covered bridge. 



INTERSTATE HIGHWAY A highway between states 
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fjnd then shown in appropriate elaborative interactions that linked 
fach respective reconstructed term with the to-be-remembered 
information. In the context of the instruction, covered bridge was 
shown as superior to earlier bridges, which often rotted from the 
mr\ and washed away. Additionally, the relation between interstate 
ftnd between states was made explicit. 

In summary, once important pieces of information are iden- 
tified, that information can be examined to determine how familiar 
[and meaningful it is for the target population. Then, the degree 
;to which that information needs to be reconstructed can be deter- 
mined, and good elaborations that link the important pieces of 
Information together can be generated. In our research to date 
we have typically generated the reconstructive elaborations (see 
Mastropieri, Emerick, & Scruggs, in press, however, for an excep- 
tion) and given them to teachers to use. We have also made recom- 
mendations to teachers regarding the type of presentation format. 
This presentation format is briefly described below. 



Instructional Procedures 

It is recommended that teachers employ the "teacher effec- 
tiveness" variables, as described by Mastropieri and Scruggs 
(1987), which include the following: 

1. Daily Review . Each lesson should begin with a daily 
review emphasizing previously covered content. Using the con- 
tent covered earlier, a teacher might say, "We have been study- 
ing information about transportation. Who can tell me the name 
of a road in which logs were put down in muddy places?" (cor- 
rective feedback as necessary); "What other types of roads have 
we learned about?" (corrective feedback as necessary). 

2. Statement of Objec tive and Teacher Presentation . Then 
the teacher should present a statement regarding the objective 
for the present lesson. For example, the teacher might say, "Today 
we arc? going to continue to learn more about transportation. We 
are going to learn about the first National Road that linked the 
eastern part of the U.S. with the western part, and we are going 
to learn about interstate highways and covered bridges." Follow- 
ing this, the teacher would first present the important informa- 
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tion for the learners to remember. Using the Cumberland Road 
as an example, the teacher might explain that the National Road 
was very important to the people of the United States because 
it linked the eastern United States with the western United States. 
Then the additional important attributes associated with the 
National Road would be identified for learners. These attributes 
include that it was also referred to as the Cumberland Road, and 
that it was built with funds from tax dollars. 

The teacher would then present the strategies for facilitating 
the learning of that important information. For example, while 
putting an overhead transparency up for group viewing, the teacher 
might say, 

I lere is a picture that will help you remember that the Cum- 
berland Road was also called tbe National Road, that it linked 
the East to the West, and was built with funds from tax dollars. 
Cumberland sounds like cucumber, so remember the keyword 
for Cumberland is cucumber. Remember this picture of peo- 
ple eating cucumbers along the Cumberland Road, that the 
sign says National Road and that it was built with money from 
our tax dollars. What is the keyword for Cumberland? What 
was happening in the picture with the cucumbers in it? 
Therefore, what can you tell me about the Cumberland Road? 
Is it really where people sell cucumbers? (No, that's just hoto 
we remember the information.) 

3. Guided Practice. Teachers can then continue to practice 
both the strategies and the relevant information to be remembeied. 
Students can be questioned regarding their understanding of the 
content, and the teacher will thus he given feedback as to whether 
the content is being effectively mastered. 

4. Independent Practice. Worksheets requiring students to 
complete items that test their understanding on the information 
presented can be distributed. For example, students can be 
required to answer questions such as, “What do you know about 
the National Road?" "What road was built with U.S. lax dollars?" 
"What was the strategy you used to remember the* information 
on the Cumberland Road?" 

5. Formative Evaluation. Teachers can administer a few 
items that cover the content taught during the lesson to determine 



404 



ACADEMIC Tl IKRAI'Y / 2 -1:4 



whether the content was mastered, and whether that material 
needs to he re-presented the following day. 



Summary 

This paper has briefly presented the model of reconstructive 
elaborations applied to content area learning. The purpose of 
reconstructive elaborations is to make content more familiar and 
more meaningful for target learners and to link to-be-remembered 
information together. Research results to date have indicated that 
special education students have learned and retained twice as 
much information when teachers present content to them using 
reconstructive elaborations. It was also emphasized that the back- 
ground knowledge of the learner plays a critical role in the devel- 
opment of these strategies, and that teachers are most effective 
when they employ those variables identified in the teacher effec- 
tiveness literature. 



Authors' Note 

Siippoit for this paper was provided hy a Research Implementation Grant 
funded l>y the U S. Department of Education, Special Education Pro- 
grams, No. G0fM77:MH.MM. 



References 

Mastropieri, M.A. { I9BB). Using the keyword method. Teaching fxcep- 
tional Children , 20(2), 

Mastiopieii, M.A., Emeiitk, K., & Scruggs, T.E. (in press). Mnemonic 
instruction of science concepts, behavioral Disorders. 

Mastiopieii, M.A., & Scruggs, T.E. (1987). Effective instruction for sfwcial 
education. Boston: College Mil I/I ittle Brown. 

Mastropieri, M.A., Scruggs, I’ .If., & Eulk, 13.). (in press). Teaching abstract 
vocal Hilary using the keyword method, journal of Learning 

DiSiil)ilities . 

Mastropieri, M.A., & Scruggs, T.E. (in press-a). Increasing content area 
learning with mnemonic strategies: Research implementation. Learn- 
ing Disabilities Research. 

Mastiopieii, M.A., Scruggs, T.E. (in press-h). Mnemonic social studies 
instruction: Classroom applications. Remedial and Special Edit - 
iiition. 



MARCH miJ‘>/UI.C< >NSIKUC. live I I AIR >UAIIONS 



anr> 



BEST COPY AVAILABLE ■ 



SCm S Ii, E " & M ; 1 ,f r0pl 1 eri ' MA - {1984 >- Improving memory for facts: 
The keyword method. Academic Therapy, 20, 159-166. 

Cr T' T \ E \' f & Mas,r °P'eri, M.A. (in press). Reconstructive elaborations- 

hurnlf ° r COn,en, arCa earn ' n8 - America " Educational Research 



Margo A. Mastropieri, PhD, is an assistant professor Special Erlumtion c,. 
ion, Department of Education, Purdue University. Thomas E Scruggs PhD 
is an associate professor, Special Education Section, Department of Education 

Dpmliier^o^Edi ^dd re ss : M a rgo A . Mastropieri, Special Education Section' 
-partment of Education, Purdue University, West Lafayette, IN 47907. 



f^somepcrrple, tying 
minutes,a/^f 







Tying a shoe Is a task most of 
us take for granted. But for 
some of us. It s much more, 
it s an achievement. 

Three out of every 100 
Americans are mentally 
retarded. That s six million 
people who need our help 
and encouragement. Not to 
tie their shoes for them blit 
to help them learn to do 
things for themselves. 

Through the arc — Hie Assocla 



tion for Retarded 
Citizens- -America s retarded 
citizens are learning to he 
self sufficient. ARC provides 
job framing workshops, 
educational programs, 
shelter ed workshops and 
neighborhood housing to 
help retarded people help 
themselves 

Over 05?o of Americas retard 
ed citizens can load procure- 
trve lives. Even me most 



V >v' 



severely retarded people can 
learn to stand on their own 
two feet. 

It s a big job. But a rewarding 
one. arc needs you to give 
whatever you can - time 
money, jobs, housing oppor 
tunity. understanding. 

Next time V mi bend over to 
lie your shoes, remember 
those who need a time mor e 
help and remember that vou 
can give It 




Association for Retarded Citizens 

When you give help you give hope. 
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Reconstructive Elaborations: 
Strategies that Facilitate 
Content Learning 

MARGO A. MASTROPIERI 
THOMAS E. SCRUGGS 

Purdue University 



This article describes the model ol ' • reconstructive elaborations ' ’ 
and summarizes the procedures necessary to implement the 
model. Basically, the model provides a framework for adapting all 
content-area information into more familiar, more concrete, interac- 
tive elaborations. Once the content has been modified using the 
reconstructive elaborations, learning disabled students can be 
taught the content with the assistance ol these strategies. Recent 
researcn has demonstrated that learning oisaoied students im- 
mediate and delayed recall of important U.S. history content can 
be facilitated unaer instructional conditions using reconstructive 
elaborations. 



Reconstructive elaborations are intended to facil- 
itate the initial acquisition and delayed retention of 
information from content-area textbooks. Recon- 
structive elaborations attempt to make unfamiliar 
content familiar and nonmeaningful information 
meaningful. In addition, reconstructive elaborations 
link important concepts, events, and facts in con- 
tent areas. 



TARGET POPULATION 

In our research studies to date, we have used 
reconstructive elaborations with learning disabled 
(LD) students enrolled in middle schools, junior high 
schools, and high schools. Because we have ver- 
bally presented the information to the LD students, 
we have essentially removed the onus of prereq- 
uisite decoding skills. If, however, teachers want 
students to read independently and execute the in- 
formation, they must accommodate LD students' 
decoding problems and insure that the difficulty 
level of the materials is commensurate with stu- 
dents reading skills. The readability of our research 
materials to date is about fourth to sixth grade. 
However, the target U.S. history textbooks current- 
ly adopted by school districts are on the eighth grade 
reading level and higher. 



THE PURPOSE OF RECONSTRUCTIVE 
ELABORATIONS 

The purpose of reconstructive elaborations is to 
provide an instructional model that uses several 
types of mnemonic systems that facilitate school 
learning. Reconstructive elaborations make content 
more concrete and more meaningful for the learner 
and thus increase learning. The next sections pre- 
sent the theoretical framework for reconstructive 
elaboraticns. followed by a thorough definition of 
reconstructive elaborations and finally several 
examples. 



THEORETICAL FRAMEWORK FOR 
RECONSTRUCTIVE ELABORATIONS 

Psychologists have studied human learning for 
decades and have found that the more concrete and 
the more meaningful information is for learners, the 
greater the recall of the to-be-learned information 
(e.g., Bower & Hilgard, 1981 ; Paivio, 1971 ; Under- 
wood & Schultz, 1960 ). Much of this research has 
been focuseo on learning lists of information, in- 
cluding (i) long lists of nonsense syllaoles or 
numbers (serial list learning) or (2) what is commonly 

Learning Disabilities Focus. 1939. 4(2), 73-77 



BEST COPY AVAILABLE 227 



74 Mastropieri & Scruggs 



referred to as stimulus-response or paired associate 
learning. The latter includes learning that, for ex- 
ample. the stimulus “neglan” goes with the 
response “gokerrT (Scruggs & Cohn, 1983). 

Elaborative Strategies 

Researchers have also documented that elabora- 
tions facilitate learning (Rohwer, 1968). Elaborations 
can be defined as additions to original information 
to help facilitate recall. Elaborations can take many 
forms, in that they may be verbal, imaginary, or pic- 
torial. Typically the essential feature of an elabora- 
tion is the embellishment or expansion of ideas on 
information that is to be learned. For example, to 
learn the association “bird-plant,” providing an 
elaborative picture or image of the sentence “My 
bird ate my plant ” could be expected to facilitate 
learning of the associates. Most researchers have 
specified that elaborations will tend to be more suc- 
cessful at aiding recall if the elaboration links the 
stimulus with the response. Atkinson (1975) pro- 
vided some very imponant evidence demonstrating 
that the linking of the information was important. 
Similarly, Rohwer (1963) and his colleagues 
demonstrated some initial positive effects with 
special education populations with this type of 
learning. 

Memory and Learning Disabilities 

Such strategies would appear to be ideally suited 
for LD students. Deficits in memory functioning are 
among the most widely cited characteristics of learn- 
ing disabled children (Cooney & Swanson, 1987), 
As noted by Mastropieri, Scruggs, and Levin (1985), 
LD students have exhibited deficits in both short- 
term and long-term memory, memory search, and 
spontaneous use of mnemonic strategies (Pressley, 
Heisel, McCormick, & Nakamura, 1982; Torgesen 
& Kail, 1980; Worden, 1983). A recent text focuses 
exclusively on the issue of memory deficits and 
learning disab, lines (Swanson, 1987). 

Mnemonic elaborative strategies, then, could be 
useful for LD students, given that those students can 
meet the attentional or information-processing 
demands of the strategies. Some previous theories 
of learning disabilities might suggest that LD stu- 
dents might not benefit from mnemonic strategies 
of the type described here. For example. Harber 
(1980) suggested that LD students may be too 
distracti ble to benefit from pictorial information pre- 
sented to accompany text. In addition, theoretical 
viewpoints suggesting that LD students can not in- 
tegrate auditory and visual information (e g.. Kirk & 
Kirk, 1971) or that LD students suffer from percep- 
tual deficits (e g. , Orton, 1937) are also not supported 



by results of mnemonic strategy research, at least 
for the large number of LD students who have par- 
ticipated in this research. Recent research on the 
keyword method and related mnemonic strategies 
has demonstrated that these strategies can be very 
effective in facilitating both immediate and delayed 
recall of content-area information (Scruggs, 
Mastropieri, & Levin, 1987). 



DEFINITION OF RECONSTRUCTIVE 
ELABORATIONS 

Reconstructive elaborations have two con- 
ponents. The first component is the definition of 
elaboration; the second component is the definition 
of reconstructive. Each component is critical and 
each is described separately below. 

The Elaboration Component 
When we refer to reconstructive elaborations 
(Scruggs & Mastropieri, 1988) we include the link- 
ing component in the definition of elaboration. In 
other words, the stimulus information must be linked 
with the response information. For example, in 
history it is fairly common to have to learn, for ex- 
ample. the names of people and what they are 
famous for. the names of events and what they are 
noted for, the names of countries that were on op- 
posing sides during a war. or the names of new 
weapons and what effects they had in battles. If all 
of these examples were to have reconstructive 
elaborations developed for them, the stimulus in- 
formation would have to be linked with the response 
information either in an interactive illustration, 
sentence, or image. The linking component appears 
to work best when the stimulus item can be shown 
to be interacting with the response item. Specifically, 
consider the following information paraphrased from 
a U.S. history text on World War I (Rawls & Weeks. 
1985): 

During World War t. the armies of both the Allied 
and Central Powers fought much of the war from 
the trenches. These trenches were deep and wide 
enough to hioe the soldiers while they were stand- 
ing; however, since the soidiers had to spend enor- 
mous amounts of time in the trenches, conditions 
in them became very unnealthy. Consequently, 
many soldiers became ill and died due to those 
unhealthy conditions. 

A good elaboration that provides an effective link 
between the stimulus trench and the response in- 
formation conditions in the trenches were unhealthy 
ana many soldiers became ill and died there, is a pic- 
ture, sentence, or image of lots of sick solaiers in 
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the trenches. In other words, the trench is interact- 
ing with the to-be-remembered information. In con- 
trast, in our examination, most U.S. history textbooks 
simly provided a picture of soldiers in trenches, 
without explicit pictorial reference to living condi- 
tions. The pictures may be of some value in enhanc- 
ing motivation or interest, but by representing only 
half of the necessary information, are less likely to 
facilitate learning and long-term recall. 

The Reconstructive Components 
The reconstructive component assists in making 
the information more concrete and more meaningful 
for the learner. In other words, the extent to which 
the material needs to be reconstructed depends 
upon level of concreteness as well as the learner's 
prior knowledge. If the stimulus information is un- 
familiar to the learner, then the stimulus must be 
reconstructed into something that is more concrete 
and more meaningful (or familiar). These recon- 
structive components can be. depending upon level 
of concreteness and meaningfulness, either mi- 
metic. symbolic, or transformational, as described 
below. 

Mimetic representations. The term mimetic 
refers to a literal pictorial representation of either the 
stimulus or response item. In the example above, 
the term “trench'' is not only concrete, but also has 
been meaningful to all the LD students with whom 
we have worked. We therefore did not modify (re- 
construct) the stimulus term “trench ,” but merely 
provided the interacting elaboration in the form of 
an illustration as described. 

Symbolic representations. Other information 
presented in textbooks may not be concrete infor- 
mation and may not be meaningful to learners. For 
example, in 1914, when World War I first began in 
Europe. America maintained a neutral policy toward 
both Central and Allied Powers. Here the stimulus 
information (U.S. policy) is more abstract. Conse- 
quently. we reconstructed that stimulus information 
to a more concrete illustration of "Uncle Sam,” to 
symbolize the United States. Then, to provide the 
elaboration, or interacting component with the re- 
sponse information (the notion of remaining neutral), 
Uncle Sam was depicted standing on a globe look- 
ing over at Europe fighting while saying, “It’s not 
my fight." Notice that the concept of neutrality was 
also made more concrete and meaningful by the 
provision of “not fignting," something well within the 
prior knowledge of most LD students. 

Transformational representations. Some infor- 
mation is completely unfamiliar to the learner, and 
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therefore (to the learner) not concrete. That infor- 
mation includes unfamiliar vocabulary words and 
the names of unfamiliar people, places, and things. 
The reconstructive component can also include 
transforming unfamiliar words into keyworas and 
providing the interactive component (elaboration). 
Our past research involving hundreds of LD stu- 
dents in 17 experiments has consistently docu- 
mented the dramatic success that LD students ex- 
perience when they are instructed to learn using the 
keyword methoa (see Mastropieri, 1988; Mastropieri 
& Scruggs, 1987; and Scruggs et al., 1987, for 
reviews). 

We found that much critical information within 
U.S. history textbooks is unfamiliar for LD students 
and that the information lends itself quite easily to 
the development of keywords and corresponding in- 
teracting illustrations. For example, during World 
War I, many important people are discussed: 
William Jennings Bryan. George M. Conan. General 
Pershing, Eddie Rickenbacker. and Pancho Villa, 
to name just a few. All of these names were unfa- 
miliar to the LD students with whom we were /work- 
ing. Consequently, those names would be very dif- 
ficult to associate with the appropriate accomplish- 
ments. For instance, how could a student best re- 
member that Bryan was a pacifist, rather than, for 
example. George M. Cohan, who was the famous 
American songwriter who composed the song 
“Over There"? These names and accomplisnments 
were therefore “reconstructed" via the transforma- 
tional mnemonic keyword technique. For example. 
“Bryan" was transformed into the acoustically 
similar, but easily pictured keyword “lion." and then 
depicted in an interactive illustration as a lion who 
was saying, “please no fighting" to two other ani- 
mals. Students were instructed to think of the key- 
words for words like “Bryan" and think back to the 
interactive illustrations to help them retrieve the 
critical information— in this case, that Bryan was the 
Secretary of State who was a pacifist. On the other 
hand, students were taught the keyword “cone" (as 
in ice cream cone) for George M. Cohan They were 
shown an interactive illustration of children with ice 
cream cones being asked where they got those 
cones and replying in singing voices, while pointing 
“Over There. Over There." to help recall that George 
M. Cohan was the composer of the song “Over 
There." Again, students were reminded how to 
retrieve the appropriate response when asked the 
stimulus “Cohan." 

It is important to note that proper names may or 
may not be unfamiliar to specific learners. Had we 
encountered names that were familiar to the stu- 
dents (e.g.. Madonna), it would net have been nec- 




76 Mastropieri & Scruggs 



essary to transform them into more familiar key- 
woras. We would have been able to simply depict 
such a familiar person in an interactive illustration 
with the to-be-remembered response, as in the mi- 
metic example above. As can be seen, we devel- 
oped rules for the circumstances under which 
reconstructive elaborations were used. 



RULES FOR USING RECONSTRUCTIVE 
ELABORATIONS 

Stimulus-response information that needs to be 
recalled will be recalled better if a reconstructive 
elaboration is made. The stimulus and response in- 
formation should be made familiar and concrete and 
shown in an interacting picture or image. 

Rule A 

If the stimulus-response information is already 
concrete and meaningful to the learners, simply pro- 
vide an interactive elaboration between the stimulus 
and the response. Use of picture or mental images 
is particularly helpful. 

Rule B 

If the information is familiar but abstract, recon- 
struct that stimulus into something more concrete 
and more meaningful for the learners, and then 
provide an interactive illustration or image for the 
learners with the reconstructed stimulus and the 
response. This may be accomplished by concretiz- 
ing abstract concepts like “justice'* or “liberty” with 
symbolic representations, such as scales, or Uncle 
Sam as a symbolic representation of United States 
policy. 

Rule C 

If the information is unfamiliar, such as with un- 
familiar names, places, and vocabulary words, re- 
construct the item into something more concrete 
and familiar for the learner by means of the keyword 
method, and then depict that more concrete and 
familiar response in an interactive elaborative pic- 
ture or image. 



EVALUATION COMPONENT 

In our most recent experiment (Scruggs & Mas- 
tropieri, 1988), 28 learning disabled students were 
instructed via either our reconstructive elaborations 
or control condition materials. The LD students in 
this study were eighth, ninth, and tenth graders, at- 
tending mainstream content-area classes as well 



as LD resource programs in a midwestern, urban 
school district. These students were performing in 
the low average range as measured by individual 
intelligence tests and were performing an average 
of 4 years below grade level in reading and math. 

These students were all taught the information on 
World War I that had been adapted from an eighth- 
grade level U.S. history textbook. After instruction, 
all students were given an immediate production test 
on the information on World War I, and a 3- to 4-day 
delayed identification test. Students who were in- 
structed using the reconstructive elaborations re- 
called approximately twice as much information on 
World War I than their control counterparts on both 
immediate and delayed recall tests. We are currently 
continuing this line of research and attempting to 
replicate the study with LD students in the elemen- 
tary grades. using science as well as state and U.S. 
history content. Results of these investigations pro- 
vide a model for the comprehensive integration of 
relevant elaborative techniques to dramatically im- 
prove the learning and memory of content-area in- 
formation for LD students. 

At present, we have evaluated the feasibility of 
the model as applied to actual content-area learn- 
ing. Our current work has demonstrated some in- 
itial success with researcher-developed materials 
(Scruggs & Mastropieri, 1988) and with teacher- 
developed materials (Mastropieri. Emerick, & 
Scruggs, in press). Future research efforts should 
address the application of these strategies in a vari- 
ety of additional content areas. For example, some 
anecdotal evidence has recently appeared that 
mnemonic instruction can be very helpful in the ac- 
quisition of critical academic skills such as phonics 
and spelling. Some additional topics for inquiry are 
materials adaptation for highly abstract and concep- 
tual content domains, such as advanced mathe- 
matics and physical science. Finally, additional in- 
formation could be gathered regarding the extent 
to which LD students can participate in developing 
and implementing such strategies independently or 
with minimal teacher assistance. At present, how- 
ever, it appears that mnemonic instruction incor- 
porating the principles of reconstructive elabora- 
tions has great potential for improving the chances 
of school success of LD students. 
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MEMORY AND LEARNING DISABILITIES 

Margo A . Mastropieri and Thomas E Scruggs 



Prior to 1970, few researchers or clinicians interested In the problems of learning disabled (LD) Indi- 
viduals systematically examined the potential role of memory difficulties related to school learning (see 
Cooney & Swanson, 1987, for an extensive review). During the 1970s, however, an Increased focus on 
memory became apparent In the research literature, as evidenced by Torgesen and Dice (1980), who 
reported that 18% of articles in learning disability journals published between 1976 and 1979 made 
some reference to memory disabilities (Pressley, Ffeisel, McCormick, & Nakamura, 1982). Although 
some of this research was valuable (Torgesen & Kail, 1980), many of these endeavors have not con- 
tributed to a lasting body of research evidence. 

During the 1980s, interest in the role of memory in learning disabilities increased substantially, with 
contributions by researchers representing a wide range of academic disciplines. In 1987, Lee Swanson 
edited an entire scholarly volume devoted to memory and learning disabilities, which serves as testimony 
to the amount of recently reported research evidence that surrounds theoretical and practical aspects of 
memory and learning disabilities. Further, researchers have begun to uncover problems that have been 
apparent to many special educators for years: that many of the difficulties exhibited by LD students are a 
function of deficits in memory processes. These processes are not just important for experimental list 
learning, but play a key role in reading, writing, spelling, mathematics, language, study and/or organiza- 
tional skills, science, social studies, and virtually any other academic area. These findings led Cooney and 
Swanson (1987) to conclude, “During the past few years, the study of learning disabled children’s mem- 
ory has become a cornerstone of research in the field” (p. 2). 

Lee Swanson has asked us, at the start of a new decade, to compile an issue of the Learning Disabil- 
ity Quarterly of important new research on memory and learning disabilities. We have attempted to 
bring together new research, representing several different, but interrelated perspectives. Taken together, 
we feel these articles offer the field new and important information regarding memory processes in LD 
students and their implications for instruction. In this issue, we have provided articles from basic to 
aonlied research areas. 

In the first article, Torgesen, Wagner, Simmons, and Laughon give a perspective on LD students who 
exhibit problems with phonological coding. These authors provide evidence that this subgroup of LD stu- 
dents exhibit primary deficits on naming digits and letters in series, presenting theoretical support for 
their argument. They conclude that this may be a fruitful area for future inquiry into assessment of chil- 
dren with learning disabilities. 

The next article was contributed by Cesare Cornoldi, a Professor of Psychology from the University of 
Padua, Italy. Fie describes his recent work with Italian LD children who have learned basic decoding 
skills, but exhibit persistent deficits in text comprehension. Ffe draws parallels between control processes 
demonstrated in reading comprehension tasks and experimental memory tasks, particularly with respect 
to the “time allocation strategy,” whereby students allocate study time differentially depending on their 
judgment of relative information difficulty. Cornoldi discusses Instructional implications for reading com- 
prehension. 

McDaniel, Einstein, and Waddill describe text-processing of item-specific and relational information in 
descriptive and narrative texts. They argue that different types of text invite specific types of processing 
and that text type and student ability level should be considered when designing optimal materials for 
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these populations. Their “material-appropriate framework” sheds valuable light on strategies that are 
appropriate for LD students when dealing with different types of text. 

In the final article, we offer some of our own thoughts regarding mnemonic (memory-enhancing) strat- 
egy instruction, an instructional application that is of direct relevance to more theoretical perspectives on 
memory. Although, in recent years, a number of research reports have documented the efficacy of these 
unusual techniques, we chose to take this opportunity to describe mnemonic instruction in more general 
terms. Following an overview of the use of mnemonics with LD students, we present the results of these 
experimental applications. 

We would like to thank the authors of the articles in this issue for an excellent set of papers on memo- 
ry and learning disabilities. We would also like to extend our thanks to Lee Swanson, who offered us the 
opportunity to guest edit this issue of the Learning Disability Quarterly. It is only his own modesty that 
prevented him from contributing an article of his own to this issue — we hope that the reader interested 
in pursuing the area of memory and LD further will examine his chapter (Swanson, 1987b) in his edited 
1987 volume on the subject, or Swanson (in press) for his more recent thoughts on applications of this 
area to practice. 
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Abstract 

This paper reports the results of two classroom applications 
of mnemonic instruction with mildly mentally handicapped 
students. These application projects were developed based upon 
previous research findings. In both applications regularly 
assigned curriculum was adapted to include the use of mnemonic 
strategies. In the first application, the strategies were 
supplied by the teacher to facilitate the learning of social 
studies content. In the second application, students first used 
teacher-made strategies and later assisted the teacher in 
generating "class" mnemonic strategies for learning science 
content. Results of both applications suggested that students 
successfully learned the content presented using the mnemonic 
strategies and reported enjoying instruction when the strategies 
were used. Findings are discussed in relation to future 
applications for teachers. 
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Translating Research To Practice: Results of Classroom 

Applications of Mnemonic Strategy Instruction 

Recent research has suggested that students with learning 
disabilities are more successful at learning science and social 
studies content when teachers have implemented mnemonic (memory- 
enhancing) strategies during instruction (see Mastropieri & 
Scruggs, 1989a and Scruggs & Mastropieri, 1990a; 1990b for recent 
reviews). The initial investigations relied upon teaching small 
units of content under very structured conditions (e.g., Scruggs, 
Mastropieri, Levin, & Gaffney, 1985). The content instructed 
included English and foreign language vocabulary tasks (e.g., 
Mastropieri, Scruggs, Levin, Gaffney, and McLoone, 1985), and 
learning attributes of minerals and dinosaurs (e.g., Veit, 
Scruggs, & Mastropieri, 1986). Students' performance was 

compared with a variety of control conditions, such as direct 
instruction, rehearsal, visual spatial displays, and free study. 
Results of all of those studies revealed substantial statistical 
advantages for the mnemonic strategy conditions. 

Later investigations involved the development of mnemonic 
strategies based upon the adaptation of larger content areas from 
regularly assigned textbooks and resource ’ materials (e.g., 
Mastropieri & Scruggs, 1988). In the development phase of these 
investigations, entire content domains, including all 

instructional materials, textbooks, workbooks, and related 
resource guides were examined and analyzed to identify important 
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information. Then, in consultation with teachers, the 
information that was considered to be the most important for 
students to master was selected. Based upon that core of 
identified content, the "reconstructive elaborations" model (see 
Scruggs & Mastropieri, 1989) was employed to develop appropriate 
strategies. Specifically, that model incorporates principles 
from cognitive psychology based upon elaboration learning 
research (e.g., see Glover & Bruning, 1987), and uses the 
learner's prior knowledge and appropriate levels of 
meaningfulness, familiarity, and concreteness. 

For example, to develop a strategy appropriate for students 
with learning disabilities to learn that the earth's mantle is 
made of solid rock , first, it was determined that mantle was an 
unfamiliar term for students. The term mantle was then 
reconstructed to an acoustically similar, but very familiar and 
concrete (to all of the students) term, man . Next, the 
reconstructed term man had to be elaborated (or interacted or 
connected) with the to-be-remembered response information, made 
of solid rock . In this case, an illustration of a rock man was 
drawn (a man made out of solid rock — see Figure l). 
Accompanying teacher presentation scripts and student practice 
activities were then designed to include specific practice using 
and retrieving the strategy. For example, to retrieve the 
information associated with the earth's mantle, students were 
told to first think of the keyword (in this case, "man"), then. 
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to think back to the picture with the man in it and think about 
what was happening in the picture. In this example, they should 
think of the "rock" man before retrieving the appropriate 
response, "earth's mantle is made of solid rock". All mnemonic 
strategies employed in that research were developed using similar 
principles. 



Insert Figure 1 about here 



These research implementation studies resulted in high 
performance gains on immediate tests as well as on delayed 
measures administered up to eight weeks after instruction, for 
students with learning disabilities. Additionally, students 
consistently reported enjoying instruction more when their 
teachers used these strategies. All involved teachers reported 
liking the materials and thought that their students participated 
more in class discussions and generally appeared more motivated 
to learn when they used the mnemonic strategies as compared with 
their traditional procedures. 

Although these findings were positive and provided 
instructional implications for students with learning 
disabilities, it was unknown the extent to which similar 
procedures and strategies could be successfully applied with 
students classified as having mild mental handicaps (MiMh) . 
Previous investigations with MiMh populations had been limited to 
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short term laboratory-type research, such as that of Scruggs, 
Mastropieri, and Levin (1985), who successfully implemented this 
mnemonic strategy with students with mental retardation using a 
list of vocabulary words. However, it was unknown whether 
students with MiMh could meet the information processing and 
attentional demands necessary for learning using these mnemonic 
strategies over extended time periods. Further, although 
students with learning disabilities had reported enjoying this 
type of instruction, would students with MiMh report similar 
feelings, even though the strategy placed high cognitive demands 
on them during learning? Finally, would it be possible to 
translate the previous research findings into applied projects in 
classrooms? With these questions in mind, the present 
application projects were designed. 

First Application Project 

Classroom Problem. Purpose and Design of Application Project 

The first application project was designed to help middle- 
school students with MiMh learn social studies content. The 
teacher had reported that all students were required to learn the 
names of the states and capitals of the U.S. She had reported 
trying to teach the students that content using a variety of 
methods, such as pictures of the states, textbook related 
materials, maps and outlines of each state with its respective 
capital highlighted, and computer program practice activities. 
She reported that after instruction of as few as four or five 
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states and capitals a week, students learned virtually no 
information, and that she as well as the students were frustrated 
with the task. Therefore, it was decided to try to teach that 
content using mnemonic strategies over a four to five week 
period. 

Description of Students and Classroom 

Eight students (five girls and three boys) who were all 
classified as mildly mentally handicapped (MiMh) according to 
state and federal criteria, were members of a daily, fifty minute 
class period of social studies instruction. The junior high 
school they attended was located in a lower socio-economic status 
area in a large midwestern city. Students ranged in age from 13 
years 2 months to 14 years 6 months with a mean age of 13 years 
11 months (SD = 4.6 months), and had been enrolled in special 
education classes for an average of 5.1 years. Six of the eight 
students received special education services for a minimum of 
four hours per day, during which time they received instruction 
in all of the major content areas. The average Wechsler 
Intelligence Scale for Children-Revised (WISC-R) IQ was 68.88 (SD 
= 12.1) (range 43 to 80). Mean achievement standard scores, as 
measured by the Wide Range Achievement Test - Revised, or the 
Woodcock-Johnson Psychoeducational Battery were: math 71.7 (SD = 
14.3), spelling 75.5 (SD = 16.3), language arts 79.0 (SD = 4.6) 
and reading 66.5 (SD 7.5). 

Materials 
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Materials were developed to teach the states and capitals 
using a complex mnemonic strategy. Since it was determined that 
both state and capital names were unfamiliar to these students, 
keywords were developed for both names. Then, interactive 
illustration depicting both keywords were drawn. Final materials 
consisted of overhead transparencies, practice activity packets 
and sequencing cards that all contained aspects of the mnemonic 
strategies as described below. 

Overhead transparencies contained the strategy to teach the 
names for states and capitals. Each 8 1/2 by 11 inch transparency 
had the state name and its keyword in the upper left hand corner, 
the capital name and its keyword in the right hand corner, and in 
the center a mnemonic illustration showing the keywords for the 
state and capital name interacting. For example, to teach that 
Albany is the capital of New York, New York and its keyword new 
pork were in the upper left hand corner of the transparency, 
Albany and all baloney (keyword for Albany) were in the upper 
right hand corner, and a picture of a person asking a butcher "is 
this new pork " (keyword for New York) , and the butcher replying, 
"no it's all balonev " (keyword for Albany) , appeared in the 
center of the transparency ( see Figure 2 ) . 



Insert Figure 2 about here 



The practice activity packets contained worksheets designed 
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to reinforce the information from the transparencies. Some 
worksheets included "fill in the blank" activities where students 
were required to produce keywords and answer questions about the 
pictures. For example, students were asked to write the keyword 
for New York or asked to write the capital that all baloney 
represented. Additionally, unlabeled pictures that were reduced 
versions from the transparencies were included and students were 
required to write the appropriate information next to each 
picture. Some worksheets contained matching-type activities that 
required students to match the respective states and capitals 
from a listing. Word search activity sheets that contained the 
names of states and capitals were also included. Finally, blank 
paper was included for students to practice drawing their own 
mnemonic illustrations. 

A series of sequencing cards were also developed. These 
were used to facilitate the learning of the sequential steps 
necessary to execute and retrieve the complex strategy. For 
example, the card sequence for "What is the capital of New York" 
included: (a) a card with the question "What is the capital of 
New York?"? (b) a card with the statement "Think of the keyword 
'new pork'. "? (c) a card with target picture on it (see Figure 
2); (d) a card with the statement "Think of the keywords all 
baloney."; and (e) a card with the statement "Albany is the 
capital of New York." 

Procedure 
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Since students answered virtually nothing correct on a 
pretest of the states and capitals, a sample of 20 states and 
capitals were selected for use in this classroom application 
project (see Table 1 for a complete listing). Students were told 
they were going to be taught to use a new method for learning the 
names of the states and their capitals during social studies 
class . They were told to try hard because they would be given 
tests to determine how many states and capitals they learned. 
New states and capitals were introduced slowly to allow students 
the opportunity to master content prior to introducing new, and 
potentially confusing content. 



Insert Table 1 about here 



The basic model of teacher effectiveness as described by 
Mastropieri and Scruggs (1987) was implemented throughout all 
phases of instruction. Each class began with a daily review of 
previously covered content, then the teacher presented the new 
information and provided opportunities for students to 
participate actively throughout the presentation. This was 
followed by a guided practice activity that was typically 
initiated as a group activity with the teacher presenting verbal 
cues and calling on students for individual responses, but ended 
as an independent practice activity, with the teacher circulating 
around the room providing assistance wherever necessary. 
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Finally, the practice activities were evaluated during a group 
activity and students were provided performance and strategy- 
related feedback. 

When the teacher introduced new states and capitals, initial 
time was spent familiarizing students with those names and their 
respective keywords . Instructions were presented to accompany 

the interactive mnemonic illustration. The teacher said, for 

example : 

"To help you remember that Albany is the capital of New 
York, remember the keywords, all balonev for Albany, and new 
pork for New York. Then think of this picture of a person 
asking a butcher 'Is this new pork?' and the butcher 
replying, 'No, it's all baloney! What is the important 

information in this picture [elicits responses]? If I ask 

you the capital of New York, first think of its keyword... 
[elicits responses] new pork. Then think back to the picture 
with the new pork in it. Think about what was happening in 
that picture [elicits responses]. Someone was asking 'is 
new pork?' and the butcher was replying, 'No it's all 

baloney!' Then, think of the other important keyword in that 
picture., [elicits responses] all baloney. Finally, remember 
that all baloney stands for... [elicits responses] Albany." 
Students were required to answer questions orally (both 

individually and in groups), then, guided practice activities 
using worksheets from the packets were completed and reviewed. 
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This activity was followed by the introduction of the "thinking 
sequence cards" described previously. These cards were presented 
in a mixed-up order and students were required to sequence them 
appropriately. Initially this was completed as a group activity 
followed by small group and individual practice. For example, 
cards were randomly distributed to students and the teacher would 
ask for volunteers to place the correct sequence of cards on the 
chalkboard tray. 

This instructional format was followed for four weeks during 
which time 20 states and their respective capitals had been 
introduced and practiced. A three day cumulative review took 
place on the first days of the fifth week. During this review 
the teacher used similar instructional procedures but included 
all of the content covered. The next day students were 
administered a cumulative recall test. 

Results and Discussion 

A cumulative multiple choice test (each question was 
followed by four possible answer choices) was administered to 
students individually. All items contained distractors that were 
taught during the four weeks. Sample items included: 

What is the capital of Wisconsin? 

A. Montgomery B. Madison C. Montpelier D. Denver 

What is the capital of Minnesota? 

A. Sacramento B. Salem C. St. Paul D. Pierre 

Following the test, students were administered a strategy 
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questionnaire. They were asked, for example, to describe how 
they remembered each item (e.g.. How did you remember the capital 
of New York?) Students' verbatim responses were recorded. 

Across all of the 20 multiple choice items, students 
recalled an average of 94 percent correct. All but two students 
obtained perfect scores (one student missed four responses, while 
another student missed five). Students' strategy data indicated 
that they were successfully able to report the strategy 
information for the majority of the states and their capitals. 
Four of the students who received perfect recall scores also 
reported all of the associated strategies correctly. The other 
student with a perfect recall score was unable to retrieve two of 
the strategies, even though she correctly recalled the 
responses. Of the two students who missed four and five items 
each, respectively, one correctly retrieved 13 strategies, and 
the other 12. All students reported enjoying the strategy 
instruction, and the teacher reported being amazed that they 
learned as much information as they did. 

This application project demonstrated that a very complex 
mnemonic strategy could be taught to individuals classified as 
mildly mentally handicapped. Additionally, this project provided 
evidence that these MIMh students did not confuse information 
learned mnemonically over a five week instructional period. 
Finally, this project applied the procedures from findings 
provided by previous research conducted with learning disabled 
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students to actual classroom practice with MiMh students. Next, 
of interest, was the extent to which MiMh students would become 
involved in the generation of their own mnemonic strategies when 
guided and prompted by their teacher. It was also of interest to 
determine whether similar applications could be successfully 
implemented in another content area. The second application 
project was designed to provide insight into those questions. 

Second Application Project 

Classroom Problem. Purpose and Design of Application Project 

The second application project was designed to facilitate 
the learning of science content for high school aged students who 
had been classified as MiMh. The teacher had reported that all 
students were required to learn various body parts, including the 
parts of the eye and the ear as part of their regularly assigned 
science curriculum. She reported trying to teach students that 
content using a variety of methods, such as, pictures of the eye 
and ear, and practice activities designed to promote learning, 
but students experienced difficulty learning the information with 
these methods. 

It was decided to implement instruction in learning the 
parts of the eye and ear using mnemonic strategies. During the 
first nine sessions the teacher presented the mnemonic strategies 
to students that she had developed, while during the following 
sessions students were prompted to generate "class" mnemonic 
strategies . 
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Description of Students and Classroom 

Nine students (five boys and four girls) who were all 
classified as mildly mentally handicapped (MiMh) according to 
state and federal criteria were members of a daily class period 
of science instruction. The students were all enrolled in a 
Prevocational Education Program for mildly mentally handicapped 
students, which was part of a public school in a rural midwestern 
community. The students ranged in age from 15 to 18 years and 
were classified as either high school freshmen or sophomores. All 
of the students received special education services for the 
majority of the school day, during which time they received 
instruction in all of the major content areas and prevocational 
areas. The average WISC-R IQ score was 72 (range 64 to 78). 
Achievement scores, as measured by the Wide Range Achievement 
Test - Revised, for reading, math, and spelling ranged from the 
beginning third grade level to the beginning fifth grade level, 
with an average of the beginning fourth grade level. 

Materials 

Materials were developed to accompany the regularly assigned 
science textbook. Seven parts of the eye and nine parts of the 
ear, as well as their corresponding definitions were identified 
as the target content for students to learn using the mnemonic 
materials. Materials consisted of overhead transparencies, the 
textbook, and class discussion materials. One overhead 

transparency was developed to teach each part of the eye and ear. 
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Each 4 by 11 inch transparency contained: the name of the part of 
the eye or ear, the keyword for that part, and an illustration 
depicting the keyword interacting with the part of the eye or 
ear. For example, to teach that the "pupil" was "the dark hole 
in the iris that let light into the eye," the keyword "pill" for 
pupil was taught, and students were shown an illustration of a 
"pill" in the place of a pupil embedded within a line drawing of 
an eye, and the "pill" looked like light was going through it. 
Procedure 

Two phases of instruction were implemented. The first phase 
was the teacher presentation phase , and the second was the 
prompted generalization phase. The procedures common to both 
phases are presented first, followed by phase specific 
procedures . 

Both phases . Students were told they were going to be 
taught to use a new method for learning the parts of the eye and 
the ear during science class. They were told to try hard because 
they would be given tests to determine how much information they 
learned. The eye parts were presented first, followed by the ear 
parts. As in the first application project, the general model of 
teacher effectiveness as described by Mastropieri and Scruggs 
(1987) was followed throughout the project. After the teacher 
began the class with a daily review, the new information was 
presented, followed by guided and independent practice. The 
guided practice activity was always a group activity during which 
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time the teacher presented numerous opportunities for practicing 
the newly introduced information. Specific performance and 
strategy feedback were provided throughout instruction. 

Teacher presentation phase . During this phase of 
instruction, students were introduced to the principles of the 
mnemonic strategy. They were taken step by step through the 
keyword strategy for learning the definition or function of each 
body part. The teacher began by presenting to students the new 
eye part and its keyword. She explained why the keyword was 
selected, emphasizing that the acoustical similarity between the 
keyword and the part of the eye were critical. Then, the 
definition of that part of the eye was paired with the word and 
its keyword. Once students appeared to know the new eye part and 
its keyword, the transparency was presented which contained that 
information as well as the interactive illustration. 
Explanations regarding how the interactive illustration would 
help facilitate retrieval of the information were presented. The 
teacher described how the keyword and the eye part's definition 
were interacting in the picture. Students were taught when asked 
the definition to first think of the keyword, then think of the 
picture with that keyword in it and what was happening in that 
picture. Finally, they were taught to retrieve the appropriate 
response. The teacher emphasized that the strategy would help 
students learn and remember the information. 

After two sessions, the teacher did not need to spend as 
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much time describing how the strategy worked. After that time 
students appeared to catch on. A new body part and definition 
were introduced daily and all parts covered to date were 
included in daily review sessions. The day prior to a test, 
review of all content covered was completed without the use of 
the transparencies. If students were unable to retrieve the 
correct response, the teacher placed the appropriate transparency 
on the overhead projector and reviewed all the steps for 
successful execution of the strategy. 

Prompted generalization phase . After nine sessions of 
instruction with the teacher presentation of the entire mnemonic 
strategy, students were asked to generate keywords and 
interactive illustrations as a class with the teacher. The 
teacher began these sessions by stating that previously she had 
prepared keywords and illustrations for the class and that those 
strategies had helped everyone do well on the test. She said 
that she did not have any more keywords and pictures for the 
remaining ear parts, but that she felt that they could, as a 
class, come up with their own strategies. She led the class 
discussion by presenting one of the ear parts and its definition. 
She said, for example, "Today's ear part is the cochlea. What 
might be a good keyword for us to use to remember cochlea? What 
else do you know that sounds like cochlea?" Students volunteered 
responses and the teacher encouraged all students to participate 
in the brainstorming activity. She repeated the criteria for a 
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good keyword as "something that sounds like the word, and is 
already familiar to us." After several suggestions were made, 
the teacher used her judgement and selected what she considered 
to be the best keyword for the class. For the cochlea example, 
"rock" sounded most similar to the first syllable "coch" and all 
of her students were familiar with "rock", so that became the 
"class keyword." Then, the associated definition of cochlea was 
presented to the class as "a small snail-shaped tube in the inner 
ear." Students were asked to think of a good interactive 
illustration that contained their new keyword (rock) and the to- 
be-remembered definition (small snail-shaped tube in the inner 
ear) . Ideas were solicited from all students and the teacher 
prompted students to generate ideas reminding students that the 
keyword and its definition must be doing something together. 
After all ideas were solicited, the teacher again selected what 
she considered to be the optimal one, based upon all the 
students' prior knowledge levels. In the cochlea example, a 
snail sitting on a rock, where the snail's shell was shaped 
exactly like the cochlea was ultimately selected. The next day 
the teacher brought in an overhead transparency of the class 
generated strategy from the previous day, and reviewed it 
extensively with all students. The review procedures paralleled 
those described in the teacher presentation phase. New ear parts 
were introduced using procedures parallel to the cochlea example. 
Results and Discussion 
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Four tests were administered throughout this applied 
project. One test followed the eye unit, one test followed the 
ear unit, and two cumulative tests (over the eye and ear units) 
were administered at delay intervals up to two weeks after the 
ear unit. All tests consisted of a matching format that listed 
items at the top of the page, with definitions/functions listed 
in a random order at the bottom of the page. Results on the 
recall tests were as follows: On the eye test, students recalled 
an average of 77% (SD = 19.4) of the information; on the ear 
test, students recalled an average of 62% (SD = 22) of the 
information, and on each of the cumulative tests students 
recalled 78% (SD = 21.1 and 23.7, respectively) of the 
information. On the cumulative tests, however, only three of the 
original items from the prompted generalization phase were used. 
All of the other items were from the teacher presentation phase. 
However, the mean score for student recall on the prompted 
generalization items was virtually identical to the overall score 
(M = 78, SD = 37.2). Six of the students recalled all three of 
those items, while one student recalled two, one student recalled 
one, and a single student recalled none of those items. 

The performance on the prompted generalization unit was 
lower than the performance on the teacher presented unit. 
Interestingly, however, the recall level on the two cumulative 
tests remained stable. One student performed poorly on all 
tests, with her scores ranging from 30% to 40%, and those 
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performance levels were representative of her performance under 
traditional instructional procedures throughout the year. The 
students reported liking the use of these mnemonic strategies, 
not only when the teacher supplied the entire strategy, but also 
when they were prompted by the teacher to generate a class 
strategy. The teacher also reported enjoying instruction under 
mnemonic instructional procedures, however, she reported that 
additional preparation time was required on her part. 
Additionally, she reported that at times she experienced 

difficulty drawing the illustrations, and that she needed more 
instructional time with the students during the prompted 
generalization phase. 

General Discussion 

Taken together, the results of these two classroom 
application projects replicate and extend what is known about the 
circumstances under which mnemonic strategies can be successfully 
implemented within classroom environments by teachers. In both 
application projects, the regularly assigned curricular materials 
were adapted to include the use of mnemonic strategies, and then 
these strategies were integrated within the regular instructional 
procedures by the assigned teacher. Additionally, in these 

projects, students who were classified as mildly mentally 
handicapped were successful at learning science and social 
studies content when their teachers used this strategy 
instruction. Students and teachers in both classes also reported 
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enjoying instruction when mnemonic strategies were implemented. 

The information processing demands appeared to be well 
within the limits of these students, as evidenced by their 
learning the assigned content, and by the strategy reports in the 
states and capitals project. There did not appear to be any 
confusion among all of the various keywords used to teach the 
states and the capitals, even though this is a very complex 
strategy. If students had been unable to describe the strategies 
accurately, then it might appear that the task was too difficult 
for this population. 

Perhaps even more interesting, is the evidence that 

adolescents with mild mental handicaps were capable of generating 
a "class” strategy with prompting and guidance from the teacher. 
After several lessons during which the teacher presented the 
entire strategy, students were actively encouraged and prompted 
to assist in developing novel strategies for the newly presented 
content. This replicates findings from the Scruggs and 

Mastropieri (in press) study conducted with learning disabled 
students. The present procedures differed somewhat from the 
Scruggs and Mastropieri study in that the learning disabled 
students drew their own mnemonic illustrations after generating a 
group strategy. It is noteworthy, however, that student 
performance levels were slightly lower under the prompted 
generalization procedures, compared to the teacher developed 
procedures, and that instruction proceeded at a somewhat slower 
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pace. Again these finding parallel those described by Scruggs 
and Mastropieri (in press). 

On a somewhat disappointing note, however, the present 
findings also indicate that the amount of instructional time 
needed to teach MiMh students to use these mnemonic strategies 
may be much more extensive than previously anticipated. In the 
first application project these students needed extensive 
practice with all aspects of the states and capitals strategy 
before they could master all necessary steps. For example, in a 
related project, Mastropieri, Scruggs, Bakken, and Brigham (1990) 
reported teaching approximately twice as much content in a 
similar amount of time to junior high school learning disabled 
students . 

Optimistically, however, it appears that procedures reported 
in the research literature can be translated to applied projects 
in the classroom. In the present application projects, 
modifications of the instructional procedures from reported 
research were made and modifications continued to be made by 
classroom teachers during the application projects. Apparently, 
at least in the present examples, when teachers carefully monitor 
not only their own instructional procedures, but also student 
performance, adjustments can be made to facilitate student 
progress. Translation of research to practice projects are 
important if what is deemed necessary is advancing the progress 
of special needs students. 
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Table 1 

States and Capitals and Mnemonic Strategies Implemented 



State (Keyword) 


Capital (Keyword) 


Strategy 


Alabama 

(band) 


Montgomery 
( monkey ) 


A band made up of 
monkeys . 


Arkansas 

(ark) 


Little Rock 
(little rock) 


An ark stuck on a 

little rock. 


Colorado 

(coloring) 


Denver 

(den) 


Children coloring in a 
coloring den. 


California 
(calf's horn) 


Sacramento 
(sack of mint) 


A calf's horn stuck 

in a sack of mint. 


Delaware 

(devil) 


Dover 
( dove ) 


A devil with a dove on 
it . 


Florida 
( flower) 


Tallahassee 

(television) 


A television with a 

flower on it. 


Indiana 
( Indian) 


Indianapolis 
(Indy 500) 


An Indian driving in the 
Indy 500 car race. 


Louisiana 
(Louise & Anna) 


Baton Rouge 
(baton & rouge) 


Louise and Anna twirling 
batons and wearing rouge. 


Michigan 
(pitch again) 


Lansing 
( lamb) 


A lamb telling the 
pitcher to pitch again 
during a baseball game. 


Minnesota 
(mini soda) 


St . Paul 
(St. Paul) 


St. Paul ordering a mini 
soda . 


North Carolina 
(carolers) 


Raleigh 
( trolley) 


Carolers singing while 
heading north on a 
trolley. 


Nevada 
(new ladder) 


Carson City 
(car city) 


A person climbing the new 
ladder to get up to car 
city . 


New Jersey 
( jersey) 


Trenton 

(tent) 


A jersey hanging on a 
tent. 




M2 
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New Mexico 


Sante Fe 


Santa Claus going to 


(Mexico) 


(Santa Claus) 


Mexico. 


New York 


Albany 


A person asking a butcher 


(new pork) 


(all baloney) 


'is this new pork,' and 
the butcher replying, 
'no, it's all baloney.' 


Oregon 


Salem 


A sailboat carrying ore. 


(ore) 


( sailboat) 




Pennsylvania 


Harrisburg 


A hairy pen. 


(pen) 


(hairy) 




South Dakota 


Pierre 


A man wearing a southern 


(southern coat) 


(pier) 


coat standing on a pier. 


Wisconsin 


Madison 


A maid using a whisk 


(whisk broom) 


(maid) 


broom . 


Vermont 


Montpelier 


Mountain pliers pulling a 


(worm) 


(mountain pliers) 


worm out of a mountain. 
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Figure Captions 


Figure 1. 


Mnemonic illustration of the earth's mantle made of 



solid rock. 

Figure 2 . Mnemonic illustration for teaching the capital of New 
York. 



MANTLE 

(Man) made of solid rock 






on 



I 






M 

U 

0 

£ 

0 

3 



M 

U 

0 

04 

Z 

d) 

G 




ERIC 



\\\\\ 



Appendix L 



Mastropieri, M.A. , Scruggs, T.E., & Bakken, J. , & Brigham, F. 

(1990). A complex mnemonic strategy for teaching states and 

their capitals; Comparing forward and backward 

associations . West Lafayette, IN: Purdue University, 

Department of Educational Studies. 



States and Capitals 

1 



A Complex Mnemonic Strategy for Teaching States and Their 
Capitals: Comparing Forward and Backward Associations 

Margo A. Mastropieri 
Thomas E. Scruggs 
Jeffrey P. Bakken 
Susie S. Anders 
Frederick J. Brigham 
Purdue University 



Running head: STATES AND CAPITALS 



270 



States and Capitals 



Learning disabled students from two self-contained 
classrooms and one resource program in an inner-city school were 
taught U.S. states and their capitals in a counterbalanced design 
across classrooms over a five-week period. Students were taught, 
in alternating weeks, by either a complex mnemonic strategy or a 
more traditional procedure. Students scored statistically (and 
substantially) higher on items taught mnemonically than on items 
taught traditionally on a 5-week cumulative recall test. The 
mnemonic advantage was maintained whether students were required 
to provide either forward (capital) or backward (state) 
information, although students scored significantly higher in 
recall of states, regardless of condition. For mnemonically 
instructed items, significant correlations were found between 
performance and reported strategy usage. In addition, students 
and teachers greatly preferred mnemonic instructional procedures. 
Little or no evidence was found of spontaneous transfer of the 
mnemonic strategy across instructional conditions. Implications 
for practice are provided. 
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A Complex Mnemonic Strategy for Teaching States and Their 
Capitals: Comparing Forward and Backward Associations 
In recent years, the ability of learning disabled (LD) 
students to remember school-relevant information has been 
dramatically enhanced with mnemonic instructional techniques (for 
reviews, see Mastropieri & Scruggs, 1989a; Scruggs & Mastropieri, 
1990). Mnemonic instruction involves reconstructing unfamiliar 
or abstract information into more meaningful and concrete forms, 
and effectively integrating stimulus (question) and response 
(answer) information. Such reconstructions afford the opportunity 
for more effective encoding and retrieval. Given documented 
deficits of LD students in the area of semantic memory (e.g., 
Baker, Ceci, & Hermann, 1987), mnemonic strategies hold 
particular promise for ameliorating such difficulties. 

One particularly useful mnemonic technique is the keyword 
method (Atkinson, 1975). In this technique, unfamiliar words are 
reconstructed into familiar, acoustically-similar keywords as 
proxies for target words, and elaborated in a picture with 
response information. For example, in learning that the Italian 
word fonda means "bag”, learners are first shown (or asked to 
generate) a keyword for fonda. In this case, "phone" is a good 
keyword for fonda, because it sounds like fonda and is easily 
pictured. Next, a picture or image is constructed of the keyword 
and corresponding response interacting in a picture, in this 
case, a picture of a phone in a bag . When asked the definition 

MPV 
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of fonda, then, learners think of the keyword, phone, think of 
the picture with the phone in it, remember the phone was in a 
bag, and provide the correct response, bag . Such strategies have 
been shown to be highly effective in increasing vocabulary 
learning in LD students (Mastropieri , Scruggs, & Fulk, 1990; 
McLoone, Scruggs, Mastropieri, & Zucker, 1986). 

In addition to vocabulary learning, keyword mnemonics have 
been highly successful in promoting school learning in such 
content areas as science (e.g., Mastropieri, Emerick, & Scruggs, 
1988; Scruggs & Mastropieri, in press a) and social studies 
(Mastropieri & Scruggs, 1988, 1989b; Scruggs & Mastropieri, 
1989). Mnemonic instruction with LD students has also been shown 
to have a facilitative effect on delayed recall, comprehension, 
and affective measures (Scruggs & Mastropieri, in press c). 

In spite of the documented successes of mnemonic instruction 
with LD students, however, several questions remain unanswered. 
One question which has been frequently raised is the issue of 
forward vs. backward recall of mnemonically-instructed 
information. For example, will students who have been taught 
mnemonically that fonda means "bag" be able to respond "fonda" 
when asked, "What is the Italian word for bag?" Logical analysis 
suggests that, while a bag is clearly pictured in the mnemonic 
illustration, it is unclear whether students retrieving the 
mnemonic picture could easily answer fonda . given a picture of a 
phone. Such backward retrieval may present difficulties, since 
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£onda is the unfamiliar term, and may not be easily retrievable 
given only the acoustically similar keyword. Forward vs. backward 
retrieval is an important question for educational applications, 
since good teaching requires that students be able to provide 
relevant information when asked in a variety of contexts. 
Previous mnemonic instructional research has not directly 
addressed this question, which provides the basis for the present 
investigation . 

Another question of importance is the level of complexity of 
mnemonic strategies which can be useful to LD students. When 
stimuli and responses are unfamiliar or abstract to learners, 
both components must be reconstructed to keywords. This would 
necessitate the learning of two keywords for one association, in 
addition to the retrieval of a response from one keyword, given 
the other keyword. For example, to learn that the capital of 
Wisconsin is Madison, keywords must be constructed for Wisconsin 
as well as Madison. In this instance, whisk broom is a good 
keyword for Wisconsin, and maid is a good keyword for Madison. An 
interactive mnemonic illustration could depict a maid using a 
whisk broom, as shown in Figure 1. When asked for the capital of 
Wisconsin, then, learners must first think of the keyword for 
Wisconsin, whisk broom, think of the picture of the whisk broom, 
think of what else was in the picture, retrieve the maid as a 
keyword, remember the capital name represented by maid , and 
provide the correct response, Madison. As can be seen, this is a 
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substantially more complex application of mnemonic instruction 
than the fonda example. Prior to this investigation, it was 
unknown whether LD students could meet the information processing 
demands of such a strategy. 



Insert Figure 1 about here. 



The learning of states and capitals is not only an important 
part of the regular education curriculum, but also provides an 
ideal opportunity to investigate the learning of forward and 
backward associations. For example, under mnemonic instruction 
can students learn to respond with either state or capital names 
as the occasion requires? The present investigation also was 
designed to address this question. 

In contrast to earlier, laboratory- type investigations 
(e.g. , Mastropieri, 1983), we designed the present investigation 
to incorporate the conditions of ongoing classroom instruction. 
Although such research presents challenges, it can also 
contribute greatly to the external validity of the procedures, 
and therefore, its relevance to classroom implementations. 

Method 

Desi gn 

The target school was located in an inner-city neighborhood, 
and characterized by low rates of attendance. We therefore 
anticipated that attrition problems could potentially interfere 
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with the implementation of the study. In order to address this 
issue, as well as difficulties with random assignment in ongoing 
classrooms, we employed a crossover design in which all students 
received both mnemonic and traditional instruction on alternate 
weeks, in counterbalanced order. With such a design, subject 
attrition is less of a problem. Since each subject serves as his 
or her own control, differential attrition by condition is not 
possible . 

Each of two self-contained LD classrooms (three resource 
students were included with one classroom) received mnemonic and 
traditional instruction on different alternating weeks. That is. 
Classroom A received mnemonic instruction on weeks one, three, 
and five, and traditional instruction on weeks two and four. 
Classroom B received mnemonic instruction on weeks two and four, 
and traditional instruction on weeks one, three, and five. The 
same states and capitals were taught each week to both 
conditions. 

Subjects 

Subjects were 29 learning disabled middle school students 
from a lower socio-economic status (SES) background, receiving 
social studies instruction from special education teachers. Of 
those, three received special education for only one period per 
day, while 26 received the majority of their instruction from 
special education teachers. The 20 male and nine female students 
were enrolled in seventh (N=26) or eighth (N=3) grades, and 
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included 18 Anglo and 11 Black students. Average age of the 
sample was 14 years, three months (SD = nine months). 

All students had been classified learning disabled according 
to state and federal standards, and had been so classified for an 
average of 3.9 years (range one to six years). Average full 
scale IQ for the sample, according to the Wechsler Intelligence 
Scale for Children - Revised was 86.4 (SD = 6.7). Average 
Performance Scale was 92.9 (SD = 8.9), and the average Verbal 

Scale was 82.4 (SD = 7.6). Average scaled score equivalents for 
reading, spelling, and math, respectively, were 70.1 (SD = 7.6), 
66.4 (SD = 10.9), and 75.5 (SD = 11.5), as measured by the Wide 
Range Achievement Test - Revised, the Peabody Individual 
Achievement Test, or the Woodcock-Johnson Psychoeducational 
Battery. All students were characterized by their teachers as 
having difficulty remembering content area information, 
specifically, social studies content. A pretest administered 
prior to the onset of this investigation revealed that students 
had virtually no prior knowledge of states and their capitals. 
Materials 

Both conditions. Materials for teaching forty states and 
their capitals were developed for each condition. Each set of 
materials contained overhead transparencies of the state and 
capital information, teacher guidelines/scripts, and student 
booklets that contained worksheet practice activities. Amount of 
information presented and practice activities were equated across 
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conditions . 

Mnemonic condition. Forty mnemonic illustrations were 
depicted on separate overhead transparencies. Each illustration 
contained the name of the state, the name of the capital, and 
keywords for state and capital names, which were also depicted in 
an interactive illustration. For example, to teach that Madison 
is the capital of Wisconsin , a maid (keyword for Madison) was 
depicted using a whisk broom (keyword for Wisconsin), as shown in 
Figure 1. 

Some illustrations were more complicated, requiring dialogue 
to provide the relevant semantic elaboration. For example, to 
teach that Albany is the capital of New York , a woman is pictured 
shopping at a meat counter. She asks, pointing to the meat, ”Is 
this new pork ?” (keyword for New York), and is told by the 
butcher, "No, it's all baloney !'* (keyword for Albany). Some other 
example illustrations are listed below: 

State (keyword) Capital (keyword) Illustration 
Washington (wash-a-ton) Olympia (Olympics) People at an Olympic 



New Hampshire (hamster) Concord (Concorde) A hamster flying the 

Concorde jet. 



event washing a ton 



of laundry. 



Florida (flower) 



Tallahassee 



A flower on 



( television) 



television. 




Connecticut (convict) Hartford (heart) A convict pounding 
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rocks into heart 

shapes . 

Kentucky (kennel) Frankfort Dogs eating 

(frankfurters) frankfurters at a 

kennel . 

Complete examples of these strategies are provided in Mastropieri 
and Scruggs (in press). 

In addition, mnemonic condition materials included teacher 
guides and scripts for delivering instruction, and worksheets for 
practice activities. Worksheets included reduced versions of the 
mnemonic illustrations, in which students were required to supply 
missing labels, and f ill-in-the-blank practice activities, which 
required students to practice retrieving keywords as well as 
state and capital names. 

Traditional condition . Parallel materials were developed 

for this condition. Transparencies were developed of state 
outlines with capitals represented by stars in the appropriate 
location, and state and capital names depicted at the top of the 
illustration, as shown in Figure 2. In addition, equivalent 



Insert Figure 2 about here. 



teacher guides, scripts and student worksheets were included. 
The worksheets required the students to practice retrieving state 
and capital information, and provide information for fill-in-the- 
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blank activities. 

Procedure 

Both conditions. Students were taught by one male or one 
female graduate student who were certified as teachers, in the 
presence of the regularly assigned special education teacher. A 
third graduate student monitored fidelity of treatment 
implementation for both conditions, and videotaped a sample of 
the instructional sessions in both conditions. Feedback was 
provided as necessary to maintain treatment fidelity. Regardless 
of condition, teachers employed the teacher effectiveness 
variables, which included daily and weekly review; statement of 
objective ; delivery of instruction with appropriate pace, 
questioning and feedback; guided and independent practice; and 
formative evaluation (Mastropieri & Scruggs, 1987). 

Each instructional period was approximately 50 minutes in 
length. Each week, eight new states and capitals were introduced 
(at a rate of about two a day), and any previously learned 
content was reviewed. After daily review and presentation of new 
information, students were provided with guided and independent 
practice using a variety of practice activities. These included 
the use of worksheets and student booklets, as well as game-type 
practice activities, such as modified versions of "Jeopardy. " 
One day of instruction per week was lost during the last two 
weeks of the intervention, because of school scheduling 
constraints. However, number of days of instruction was 
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consistent across conditions. On the last day of each week of 
instruction, a test of information covered to date was 
administered. At the end of the fifth week of instruction, a 
test of all state and capital information was given. 

Mnemonic c ondition . When mnemonic instruction was 
administered, the teacher presented the mnemonic illustration on 
the overhead projector, and orally practiced the keywords, their 
interaction, and retrieval strategies. Relevant feedback and 
practice activities were then provided, and students were 
prompted to use relevant mnemonic strategies to facilitate 
retrieval. A detailed example of dialogue from mnemonic 
instruction is given in Figure 3. 



Insert Figure 3 about here. 



Traditional condition . Instructional conditions paralleled 
exactly the mnemonic condition, with the exception that 
traditional state-and-capital overheads were presented, and 
instruction and practice activities were relevant to this 
information. Students were encouraged to think back to the 
traditional pictures to facilitate retrieval, and no reference 
was made to mnemonic strategy information. 

Dependent Measures 

At the end of each week of instruction, students were 
individually administered a test of the week's content, as well 




I 



I 

I 

t 

I 

I 

i 

i 

i 




States and Capitals 

13 

as cumulative content to date. At the end of the five weeks of 
instruction, students were given an individually-administered, 
comprehensive test of all states and capitals covered during this 
period. Students were asked to provide the appropriate capital 
name, when given a state name, and then were asked to provide a 
state name, when given a capital name. No feedback on the 
correctness of responses was given during any section of the 
test. After the test was completed, students were asked how they 
had remembered the capital of each state, as the examiner asked, 
for example, "How did you remember the capital of Alabama?" 
Verbatim responses were recorded. State and capital responses 
were scored either correct or incorrect, and strategy reports 
were assigned a nominal value depicting the type of strategy 
reported. Two raters discussed and resolved any disagreements in 
scoring strategy data. 

Finally, students were given a questionnaire, in which their 
own opinions of the two types of instruction (mnemonic or 
traditional) were solicited. They were asked which instructional 
procedure they enjoyed more, in which procedure they had learned 
more, which procedure they would prefer to have again, and in 
which procedure had they paid more attention. 

Results 

Recall Teats 

Because the number of test items for mnemonic and 
traditionally instructed content was not equivalent across 
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classrooms (i.e., one classroom had three mnemonic and two 
traditional weeks of instruction, while the other had two 
mnemonic and three traditional weeks of instruction), scores were 
converted to percentages. For the five-week cumulative recall 
test, students were assigned one score for the percent of 
mnemonically instructed information answered correctly, and one 
score for the percent of traditionally instructed information 
answered correctly, for both capital and state information. 
Students remembered 72.9% (SD = 22%) of mnemonically instructed 
capital names, compared with 43.4% (SD = 27%) of traditionally 
instructed capital names. In addition, students recalled 79.6% 
(SD = 22%) of mnemonically instructed state names, compared with 
50.7% (SD = 28%) of traditionally instructed state names. 
Capital and state test scores by classroom and week in which the 
content was introduced are presented in Figures 4 and 5 , 
respectively. In each of these figures, the solid line represents 
Classroom A and the dashed line represents Classroom B. Within 
each of these classrooms, the open square represents a score of 
mnemonically instructed items, while the "+“ symbol represents a 
score of traditionally instructed items. As can be seen, each 
classroom produced dramatically higher scores when mnemonic 
instruction was employed, followed in each case by substantially 
lower scores for traditionally instructed items, on alternate 
weeks . 
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Insert Figures 4 and 5 about here. 
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Data were entered into a two condition (mnemonic vs. 
traditional) by two response (state vs. capital) analysis of 
variance (ANOVA), which yielded significant main effects for 
condition, E(l,18) =31.16, p < .001, and response, E(l,18) = 
19.87, p < .001. No condition by response interaction was 
observed, E(l, 18) = 0.00, p = 1.000. [Parallel analyses using 
arcsine-transformed data (Ferguson, 1981) yielded comparable 
results]. Across students, recall of capital names strongly 
predicted recall of state names, Pearson p = .948, p < .001. 

Because of the poor attendance in this low-SES, inner-city 
school, ten of the 29 students were not available to take the 
five— week cumulative recall tests. Nevertheless, performance of 
this subsample paralleled the results presented above. Weekly 
scores under mnemonic instruction exceeded weekly scores under 
traditional instruction for all of these students during the 
weeks for which they were in attendance more than one day. 
Strateg y Reports 

Student responses were awarded one point for each item for 
which they reported an appropriate mnemonic strategy. Reported 
mnemonic strategy scores were positively and significantly 
correlated with performance on mnemonically instructed items, 
Pearson ps = .755, p < .001, and .671, p = .001, for state and 
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capital information, respectively. 

For traditionally instructed items, the most common strategy 
report was, "I don't know" (56.4%). No complete keyword-keyword 
mnemonic strategies were reported by any student for items which 
had been traditionally instructed, indicating no spontaneous 
transfer of these strategies across weeks of instruction. It is 
worthy of note, however, that one student did report a number of 
keyword-like elaborations for either stimulus or response 
information taught under traditional instruction, and, although 
these strategies were incomplete, they nevertheless resulted, for 
this student, in high (97% correct) levels of recall. 

Survey Information 

Of the nineteen students surveyed, 15 reported that they 
preferred mnemonic to traditional instruction, 17 reported that 
they had learned more, 16 reported they would like to receive 
additional mnemonic instruction, and 17 reported they had paid 
attention more under mnemonic instruction. In addition, both 
regularly assigned special education teachers reported that they 
preferred mnemonic instruction and felt that students had learned 
more and enjoyed instruction more when mnemonic materials and 
procedures were employed. These teachers requested copies of 
mnemonic states and capitals materials for use in future years. 

Discussion 

The results of this investigation suggest that mnemonic 
instructional methods and materials can be profitably employed in 
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special education classrooms to enhance greatly the learning of 
U.S. states and capitals. Since mastery of states and their 
capitals constitutes an important component of regular junior 
high or middle school curriculum, these procedures could be very 
beneficial in helping LD students meet the demands of mainstream 
curriculum (see also Scruggs & Mastropieri, in press b). 

Although forward and backward recall of mnemonically 

instructed information has not been previously evaluated in 
special education settings, it was found that students learned 
more under mnemonic instruction, whether recall of the 

information was requested in either forward (capital) or backward 
(state) formats. Apparently, under extended instructional 
procedures, students are able to respond correctly to target 
information asked in different ways. This finding does not 
support a commonly-heard objection that mnemonic instruction only 
allows students to "parrot" back responses that have been asked 
in a specific way. Although other research has also provided 
evidence that mnemonically instructed students can effectively 
apply learned information in different contexts (e.g., 

Mastropieri, Scruggs, & Fulk, 1990; Scruggs, Mastropieri, 
McLoone, Levin, & Morrison, 1987; Veit, Scruggs, & Mastropieri, 
1986), this is the first investigation in which forward and 
backward recall was directly assessed. 

In addition, the present investigation is the first which 
directly tested the application of a complex keyword- keyword 
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strategy with learning disabled students. The outcome was far 
from a foregone conclusion, as much of the information was 
unfamiliar and/or abstract to learners, and the use of two 
mnemonic reconstructions within one illustration may have 
exceeded the information-processing capabilities of these 
learners. The present results suggest that these and other 
complex mnemonics can be used profitably with learning disabled 
students . 

In addition to the statistically significant differences in 
recall, a relatively large and educationally meaningful 
difference was observed across conditions. This difference, from 
an average of 47% correct to 76% correct, is equivalent to the 
difference between an "F' and a *C' on a standard report card 
grade. This magnitude of difference, then, represents the 
difference between passing and failing, and consequently, 
maintaining successful progress toward high school graduation. 
Similar performance differences have been seen in other classroom 
applications of mnemonic instruction (Scruggs & Mastropieri, 
1989) and are quite comparable to those reported in a recent 
quantitative synthesis of mnemonic instructional research 
(Mastropieri & Scruggs, 1989a). 

An additional finding was that, across conditions, students 
remembered state responses better than they recalled capital 
names. The lack of a statistical condition by response 
interaction suggests that this difference was consistent across 
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conditions and may be attributable to students' greater 
familiarity with state names. In future applications, additional 
practice with capital names may be helpful in increasing 
familiarity of these names. 

As with previous research reports (e.g., Mastropieri & 
Scruggs, 1988, 1989b; Scruggs & Mastropieri, in press b) students 
reported an overwhelming preference for mnemonic instructional 
methods and materials. They have consistently reported not only 
enjoying the instruction more, but also attribute their increase 
in learning to these procedures. This is an important finding, 
for students are not likely to exhibit persistence of effort over 
time with instructional strategies which they dislike, or 
strategies which they do not believe are helpful. 

Also consistent with previous research reports (e.g., 
Mastropieri & Scruggs, 1988), little or no evidence of 
spontaneous strategy generation was observed under traditional 
instruction, even when such instruction was immediately preceded 
by a week of mnemonic strategy instruction. Although LD students 
enjoyed mnemonics and appreciated their value, they apparently 
did not develop such strategies when they were not provided by 
teachers. This finding is in accordance with generalization 
problems commonly noted in special education settings (e.g., 
Scruggs & Mastropieri, 1984), but, in the case of mnemonics, may 
also underline the difficulty level involved in generating such 
strategies. 
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In spite of the lack of spontaneous strategy transfer noted 
in this and previous investigations, some prior evidence of 
mnemonic strategy transfer in classrooms has recently been 
obtained. Scruggs and Mastropieri (in press a) reported that 
students were able to generate effective mnemonic pictures, under 
group instruction with teacher guidance and prompting. Similarly, 
Fulk (1990) reported that LD students were able to transfer 
mnemonic strategies under guided and prompted conditions. 
Additionally, Fulk reported that, after several days of intensive 
individual instruction, LD students were able to transfer 
mnemonic keyword strategies several weeks later to substantially 
different content without prompting or guidance. Nevertheless, 
both reports noted that students had learned more content more 
easily when mnemonic strategies were explicitly provided to 
students. Such findings suggest that mnemonic materials 
development may be an important skill for special education 
teachers to develop. 

The total time spent in instruction of states and capitals 
in this investigation paralleled the amount of instructional time 
allocated to students in special education and mainstream social 
studies classes. Nevertheless, in future classroom applications 
it may be possible to reduce the amount of classroom 
instructional time. In the present investigation, we did not 
allow experimental instructional materials outside the classroom, 
in order to control for total time of exposure and ensure that 
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cross-condition contamination did not occur. However, in non- 
exper imental applications, worksheets could be assigned as 
homework activities, and classroom time saved in this way could 
be used for instruction of additional social studies content. 

In sum, the present investigation adds to the accumulating 
evidence that supports the use of mnemonic instructional 
strategies with learning disabled students for learning a variety 
of content. In addition, important new information has been 
obtained on the use of a keyword-keyword strategy and forward vs. 
backward recall. Although additional research remains to be 
conducted, at present it appears that mnemonic instruction is a 
viable and important technique for improving the school success 
of learning disabled students. 
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Figure Captions 

Figure 1. Mnemonic illustration depicting Madison as capital of 
Wisconsin. 

Elgure 2. Traditional illustration depicting Madison as capital 
of Wisconsin. 

Figure 3. Sample dialogue from mnemonic lesson. 

Figure — 4^. Fifth week recall scores by class, condition, and order 
of presentation of capital responses. 

Figure 5 ■ Fifth week recall scores by class, condition, and order 



of presentation of state responses. 
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Teacher : Let's practice the states and capitals we have 
covered so far in class. Everybody, what's the capital 
of Maine? [Students respond] 

Teacher : The capital of Wisconsin is Madison. The 
keyword for Wisconsin is whisk broom [Points to 
overhead projection of mnemonic illustration]. Here is 
a picture of a whisk broom. The keyword for Madison is 
maid [Points to overhead]. Here is a picture of a maid. 

The important thing to remember is a maid using a 
whisk broom . What is the keyword for Wisconsin? 
[Students respond]. Good. What is the keyword for 
Madison? [Students respond]. Good. Remember, when I ask 
you for the capital of Wisconsin, first think of the 
keyword, which is? [Students respond]. Good, whisk 
broom. Then, think of the picture with the whisk broom 
in it. What is in that picture? [Students respond]. 
Good, a maid is using the whisk broom. And what is 
maid the keyword for? [Students respond]. Good, maid is 
the keyword for Madison. So what is the capital of 
Wisconsin? [Students respond]. Good, Madison. What 

is the important thing to remember about this picture? 
[Students respond]. 

Now, if I ask you to tell me the capital of 



Practice Wisconsin, what is the first thing you should think of? 
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Student : The keyword. 

Teacher: Right, and the keyword is — ? 

Student : Whisk broom. 

Teacher : What's the second thing you should think of? 
Student : What's happening in the picture. 

Teacher: And what is happening in the picture? 

Student : The maid is using a whisk broom. 

Teacher : That's right. And what's the other keyword? 
Student : Maid. 

Teacher: And what does that stand for? 

Student : Madison. 

Teacher : Madison, correct. [Repeat questioning for 

"Madison is the capital of what state?]. . . 

Ind. Now I will pass out a worksheet and go over how you 

Practice complete it. . . . 



Form. Now let's review your answers on the worksheet we just 

Eval. completed. . . 
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Mastropieri, M.A., Scruggs, T.E., & Fulk, B.J.M. (1989). 

Teaching abstract vocabulary with the keyword method: 
Effects on recall and comprehension. Journal of Learning 
Disabilities. 23 . 92-107. 
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Interventions 



Editor’s Comment: 

The purpose of the Interventions section of the journal is to provide professional 
practitioners with overviews of successful interventions that can be replicated with 
individuals with learning disabilities. These interventions can be either physiological 
or psychoeducational and can occur in school settings, clinics, hospitals, homes, 
communities, or employment sites. The discussion of these interventions generally 
includes (a) the theory or rationale of the interventions, (b) previous research find- 
ings, (c) characteristics of the individuals receiving the interventions, (d) the interven- 
tion that was applied, and (e) the criteria used to evaluate its success. In the follow- 
ing article, Margo A. Mastropieri, Thomas E. Scruggs, and Barbara J. Mushinski 
Fulk, of Purdue University, describe a technique for teaching vocabulary with the 
keyword method. Using this strategy, a sample of students with learning disabilities 
had significantly higher levels of recall and comprehension than when a rehearsal 
strategy was employed. Results suggest that a keyword method can be successfully 
employed in teaching vocabulary. — JLW 

Teaching Abstract Vocabulary with 
the Keyword Method: Effects on 
Recall and Comprehension 



Margo A. Mastropieri, Thomas E. Scruggs, 
and Barbara J. Mushinski Fulk 



Twenty-five adolescents with learning disabilities were randomly assigned to either 
a keyword mnemonic condition or an experimenter-directed rehearsal condition and 
were individually taught 16 difficult vocabulary words , including 8 concrete and 
8 abstract words . After an instructional period , students were given a test of literal 
recall as well as a comprehension test of their ability to apply newly acquired 
vocabulary words in a different context. Results indicated that mnemonically trained 
students outperformed control students on both abstract and concrete words , and 
on recall tests as well as on comprehension tests. Implications for vocabulary in- 
struction as well as theories of learning disabilities are discussed. 



P resent-day theorizing in learning dis- 
abilities has suggested that much of 
the observed performance differences 
between students with learning disabili- 
ties (LD) and nondisabled students on 
memory tasks may be language based 
(Baker, Ceci, & Herrmann, 1987; Scruggs, 
1988). Vellutino and Scanlon (1982, 
1985), for example, described a series of 
research studies that consistently indi- 
cated that students with LD and nondis- 
abled students did not differ with respect 
to associative learning on nonverbal 
tasks; however, when the tasks included 
a verbal component, performance dif- 
ferences favored nondisabled students. 
Swanson (1987) argued that the inability 




of students with LD to name unfamiliar 
pictorial information, or profit from the 
external imposition of a name, results in 
differentially lower memory performance. 
In contrast, students with LD may per- 
form normally on recall of unnamed fig- 
ural information. 

Baker et al. (1987) described research 
that suggests that students with LD do 
not exhibit deficits on gross measures of 
semantic memory, such as single-word 
comprehension or word association tasks. 
However, deficits were exhibited on more 
finite tasks, such as lexical access (access 
to isolated vocabulary information), 
name retrieval, and language-based strat- 
egy use. Baker et al. argued that deficien- 
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cies in the structure of semantic memory 
(i.e, how verbal information is stored and 
organized) result in lessened ability to 
name, describe, and remember verbal in- 
formation. In addition, the process of 
semantic memory (i.e., operations carried 
out on semantically stored information) 
has also been shown to be deficient and 
may account, at least in part, for ob- 
served deficits in the structure of seman- 
tic memory. This dual deficiency in prior 
language knowledge (structure) and abili- 
ty to acquire new verbal information 
(process) can result in a negative instance 
of what Walberg and Tsai (1983) referred 
to as the “Matthew effect.” That is, the 
less students with LD learn (because of 
verbal encoding and storage deficits), the 
less they are able to learn (because of an 
impoverished knowledge base). 

Kail and Leonard (1986) attributed the 
word-finding problems of a subset of dis- 
abled learners to the inadequate represen- 
tation of words in memory. In addition, 
Kail and Leonard reported basic defi- 
ciencies in retrieval of language-based in- 
formation. In discussing future research 
endeavors, they concluded that “research 
should be based as much on the quest for 
instructionally relevant information as on 
the search for differences between learn- 
ing-disabled children and their peers on 
tasks that are state-of-the-art but instruc- 
tionally vacuous” (p. 200). 

Clearly, there is a need for language- 
learning strategies to serve the multiple 
deficit areas of students with learning 
disabilities. First, students with LD need 
to improve their impoverished store of 
verbal information (Pressley, Johnson, 
& Symons, 1987). A larger, more exten- 
sive language base could help learning 
disabled students cope more efficiently 
with new verbal information. Second, 
students with LD need to be taught more 
efficient means of acquiring new verbal 
information. These two purposes address 
the issues of structure and process defi- 
ciencies described by Baker et al. (1987). 
Ceci (1985) provided evidence that stu- 
dents with LD are relatively deficient at 
purposive, rather than automatic, seman- 
tic processing. He argued that these 
findings 



. . . suggest that instead of advocating inter- 
vention plans that are directed at remediating 
alleged cerebral insult or dysfunction, a more 
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profitable approach to children with seman- 
tic processing difficulties ... is to train pur- 
posive information-processing strategies like 
elaborative encoding, chunking, anticipation 
type 2 rehearsal, and so on. (Ceci, 1985, p’ 
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One such elaborative vocabulary-learn- 
ing strategy that has received recent re- 
search attention with students with LD 
is the keyword method (Mastropieri, 
1988). First described by Atkinson (1975),' 
the keyword method reconstructs unfa- 
miliar verbal stimuli into acoustic repre- 
sentations, and elaborates the transformed 
stimuli with the response information. 
For example, to learn that oxalis is a 
clover-like plant, learners can first be 
provided with an acoustically similar key- 
word, such as ox. In this case, ox is a 
good keyword because it sounds like 
oxalis and is easily pictured. Next, a pic- 
ture can be shown in which an ox is 
eating clover-like plants. Learners are 
told, when asked for the meaning of 
oxahs, that they should first think of the 
keyword, ox, then think back to the pic- 
ture of the ox, think of what else is 
happening in the picture, and provide the 
response, a clover-like plant. These three 
steps of Recoding, Relating, and Retriev- 
ing have been referred to as the “three 
Ks of mnemonic keyword instruction 
! S 0 C - 88S * Mastropieri - Lev 'n, & Gaffney, 

Several recent investigations have eval- 
uated the effectiveness of the keyword 
method in facilitating the vocabulary 
•earning of students with LD. Taylor 
(1981) provided some initial evidence that 
the keyword method was highly effective 
in teaching vocabulary information to a 
sample of boys with LD, but a methodo- 
logical flaw inhibited unequivocal con- 
clusions from this study (see Mastropieri 
Scruggs, & Levin, 1987, for a discussion).’ 
n two experiments, Mastropieri, Scruggs, 
Levin, Gaffney, and McLoone (1985) 
taught middle school students with LD 
a list of M English vocabulary words 
using either a keyword condition or an 
experimenter-led drill-and-practice (direct 
instruction) condition. In the first experi- 
ment, the keyword condition students 
were provided with keywords and inter- 
active pictures, and in the second experi- 
ment, the keyword condition students 
were asked to generate their own interac- 
t,Ve images. In both experiments, key- 
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word condition students greatly outper- 
formed direct instruction condition 
students, although in the second experi- 
ment the performance differential was 
somewhat lower. 

McLoone, Scruggs, Mastropieri, and 
Zucker (1986) again compared keyword 
instruction and a direct instruction re- 
hearsal condition with adolescents with 
LD who were learning both native En- 
glish and Italian vocabulary words. In the 
first task, instruction was experimenter 
directed for both conditions. In the sec- 
ond task, students in both conditions 
were given instruction in strategy transfer 
and asked to apply their respective strat- 
egies to a new list of words. The keyword 
condition students again outperformed 
the direct instruction rehearsal students 
on both tasks. In a fourth investigation, 
Veit, Scruggs, and Mastropieri (1986) 
taught, among other things, Greek root 
words relevant to the study of prehistoric 
reptiles (e.g., ptero, meaning “winged” - 
saur, meaning “lizard") to middle school 
students with LD using the keyword 
method or experimenter-led drill and 
practice. The keyword condition students 
not only learned more meanings than the 
direct instruction condition students, but 
were also more able to apply the infor- 
mation when entire prehistoric reptile 
names were provided (e.g., pterosaur, 
meaning “winged lizard”). 

Finally, Condus, Marshall, and Miller 
(1986) evaluated the efficacy of the key- 
word method when applied to existing 
curriculum materials and taught by spe- 
cial education teachers over time in their 
own classrooms. It was found that stu- 
dents with LD taught via the keyword 
method scored consistently higher than 
controls on a series of recall tests admin- 
istered over a 5-week instructional period 
and they maintained this advantage over 
a 10-week delayed recall period. 

In spite of these initial successes of the 
keyword method as a means of facilitat- 
ing vocabulary learning of students with 
LD, several questions have yet to be 
answered, two of which are addressed in 
the present investigation. First, can the 
keyword method be used to teach ab- 
stract as well as concrete information? 

The studies reported by Taylor (1981) 
Mastropieri et al. (1985), and McLoone 
et al. (1986) all employed concrete words 
while Condus et al. (1986) did not report’ 



whether abstract words had been used, 
and did not analyze their results by levels 
of concreteness or abstraction. Since the 
keyword method is pictorial, that is, it 
relies upon pictured reconstructions of 
response information, a case could be 
made that this method could not be 
adapted to abstract vocabulary. Further- 
more, Graves (1986) suggested that the 
keyword method may be suitable only 
for learning new labels for already- 
familiar words, and Johnson, Adams, 
and Bruning (1985) provided some em- 
pirical evidence that the keyword method 

may not facilitate the learning of abstract 
vocabulary. 

A second issue that has yet to be ad- 
dressed concerns the level of comprehen- 
sion induced in students with LD taught 
via the keyword method. It is possible, 
for example, that students with LD can 
readily acquire vocabulary via the key- 
word method, but can only employ this 
information on simple recall tasks, such 
as those used in the above experiments, 
n other words, the keyword method 
may not be useful in teaching vocabulary 
that is expected to be used in other con- 
texts. It is true that students in the Veit 
et al. (1986) investigation were able to 
define word parts that were combined 
into larger, complete words; nevertheless, 
this was a relatively simple transfer task 
and was not a true measure of the stu- 
dents’ ability to use newly acquired vo- 
cabulary within a semantically different 
context. This potential problem with 
nondisabled learners may be of particular 
importance to special education students 
who are known for exhibiting problems’ 
with generalization of learned academic 
and social behavior (Scruggs & Mastro- 
pieri, 1984). 

In order to address these two impor- 
tant issues, we employed in the present 
experiment a vocabulary list that con- 
tained both concrete and abstract words. 

In fact, these words were taken directly 
from a study in which it had been con- 
cluded that the keyword method was not 
effective with abstract words (Johnson et 
al., 1985). Second, after a production test 
in which learners were asked to provide 
the meanings of the new words thev had 
learned, they were given a compreh e „ 
sion test, which measured their ability to 
adapt their newly acquired vocabulary to 
semantically novel instances. 
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METHOD 



Subjects 

Subjects were 25 students with LD 
who attended resource rooms in either a 
small town or small city in the Midwest. 
Students had been previously classified 
as learning disabled according to state 
and federal guidelines, which included 
normal intelligence coupled with demon- 
strable difficulties learning school-related 
content, presumably not due to emotional 
disturbance, sensory impairment, or so- 
cioeconomic disadvantage. AJ1 students 
had been referred initially by regular 
classroom teachers for failure to learn 
and were characterized as learning dis- 
abled on the basis of a multidisciplinary 
meeting in which a variety of intellectual, 
social, and academic factors were taken 
into account. Average score on the 
Wechsler Intelligence Scale for Children- 
Revised (WISC-R) (Wechsler, 1974) for 
the sample was 92.5 ( SD =11 .4); average 
reading grade equivalent, as assessed by 
the Wide Range Achievement Test-Re- 
vised (WRAT-R) (Jastak & Jastak, 1978), 
was 5.0 ( SD= 1.3); average math grade 
equivalent, as assessed by the WRAT-R, 
was 5.0 (SD = . 9); average picture 
language vocabulary standard score, as 
assessed by the Quick Test (Ammons & 
Ammons, 1962) during this investigation, 
was 91.9 (S£>=15.0). The sample in- 
cluded 17 boys and 8 girls, of whom 5 
were sixth graders, 9 were seventh graders, 
and 1 1 were eighth graders. Mean age 
was 14years, 1 month (SD= 18 mo.); all 
subjects were Caucasian. 



Materials 

Vocabulary words used in this inves- 
tigation were taken from a somewhat 
larger list provided by Johnson, Adams, 
and Bruning (1985), and included eight 
concrete (e.g., oxalis, cornelian, soutache) 
and eight abstract (e.g., vituperation, 
octroi, nescience ) words. An additional 
two words (one concrete, one abstract) 
were used for practice examples. Ma- 
terials specific to each condition are now 
described. 

Keyword Condition. Materials for 
the keyword condition consisted of eigh- 



teen, 8'/i in. x 11 in. index cards. On top 
of each card were printed the vocabulary 
word, keyword in parentheses, and defi- 
nition. In the middle of each card, the 
keyword was pictured interacting with its 
definition in a line drawing. For example, 
for oxalis, meaning clover-like plant, an 
ox (keyword for oxalis) was pictured 
eating clover-like plants. For abstract 
words, the keyword was pictured interact- 
ing with an instance of the definition. 
For example, ,for octroi, meaning a tax 
paid on goods upon entering a town, an 
octopus (keyword for octroi) was pic- 
tured collecting taxes from persons enter- 
ing a town. For vituperation, meaning 
abusive speech, a viper (keyword for 
vituperation) was pictured speaking abu- 
sively to someone. 

Rehearsal Condition. Materials for 
this condition were the same as those for 
the keyword condition, with the excep- 
tion that any keywords or pictured ref- 
erences to keywords were omitted. For 
example, the oxalis picture omitted the 
ox, and the octroi picture presented a 
person, rather than an octopus, collect- 
ing taxes from people entering a town. 
With this exception, the drawings and 
lettering were identical to the materials 
used in the keyword condition. 

Tests. Two tests were constructed for 
this investigation. One was a literal recall 
test, where students were asked to pro- 
duce orally the definition of each vocab- 
ulary word, for example, “What does 
vituperation mean?” The second test was 
a comprehension test, in which students 
were asked, in a matching format, to 
provide the appropriate vocabulary word, 
given a novel instance of the word. For 
example, a sentence such as, “A teacher 
may speak this way to a child who mis- 
behaves,” or, “When you water a plant, 
it grows this,” was presented, and the stu- 
dent was asked to identify the relevant 
vocabulary word. 



Procedure 

As the students entered a quiet area 
adjacent to their classrooms, they were 
stratified by grade level and assigned at 
random to either the keyword or the 
direct instruction condition. All students 






were seen individually by one of two 
female examiners, each of whom de- 
livered an equivalent number of treat- 
ments from each condition. After being 
administered the Quick Test, the students 
were told that they were going to learn 
some new vocabulary words, and that 
they should try their best because they 
were going to be given a test at the end 
of the lesson. Each student, regardless of 
experimental condition, spent the same 
amount of time with the examiner, in- 
cluding administration of the Quick Test 
(2 min.), instruction of practice and 
target information (13 min.), and a 1- 
minute filler interval prior to the recall 
and comprehension tests. No time limits 
were placed on the test administrations. 
Procedures unique to each condition are 
described below. 

Keyword Condition. Students were 
first taught keywords for the two prac- 
tice examples. They were then shown the 
mnemonic pictures for each new vocabu- 
lary word and asked to look at them 
while the experimenter said, for example, 
“The keyword for chiton is kite. Chiton 
means loose garment.’ Remember this pic- 
ture of people making kites out of their 
loose garments.” The students were then 
asked the definition of the vocabulary 
word, and asked to describe the picture. 
Students were shown each of the two 
practice pictures for 30 seconds. After 
the practice examples had been shown, 
the students were given a practice pro- 
duction test and comprehension test on 
the items. Students were given feedback 
on their answers. 

Following the practice test, students 
were taught the keywords and shown the 
16 target vocabulary words, presented in 
a randomized order. Students were shown 
each picture for 30 seconds while the ex- 
perimenter described the keyword and 
the pictorial strategy as described above. 
Again, students were asked to provide 
the definition of each new vocabulary 
word once and to describe the interactive 
picture once. At the end of the training 
picture, students were given the produc- 
tion recall test, followed by the compre- 
hension test. 

Rehearsal Condition. This condition 
was selected as a best available alternative 
treatment condition (Borkowski & Buchel, 
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1983), and was implemented as employed 
in previous vocabulary training studies 
(Mastropieri, Scruggs, & Levin, 1985). 
This type of vocabulary teaching strategy 
was described by Carnine and Silbert 
(1979) as a “commonsensical approach”: 
“The teaching procedure involves first 
telling the student the definition and hav- 
ing them repeat it” (p. 149). In this con- 
dition, students were individually taught 
the two practice examples using the 
labeled pictures and procedures described 
above. For example, “ Chiton means 
loose-fitting clothing; what does chiton 
mean?” Drill and practice was provided 
on these two words, followed by a prac- 
tice recall and comprehension test, as in 
the keyword condition. 

Following the practice test, students 
received a brief preview of the target vo- 
cabulary words, during which they prac- 
ticed pronouncing the words. This activi- 
ty replaced the keyword learning activity 
in the keyword condition. Students were 
then given instruction in the 16 vocabu- 
lary words, using experimenter-led drill 
and practice, rapid-paced questioning, 
and corrective feedback. Students re- 
ceived, as in the keyword condition, 30 
seconds on each of the 16 words. In this 
condition, however, an additional minute 
was spent on a review of all words. As 
this review period replaced the time spent 
on initial learning of keywords in the 
keyword condition, the rehearsal condi- 
tion students actually received more time 
for learning target information. Total 
time with the experimenter, however, 
was equivalent across conditions. 

Both Conditions . Following the in- 
structional period, which was equal in 
time for both groups, students were given 
a 1 -minute activity in which they were 
asked to write their name, grade, birth 
date, school, and teacher’s name. Fol- 
lowing this activity, all students were 
given, individually, the production recall 
test, followed by the comprehension test. 
For both tests, the experimenter read the 
questions aloud to the student and re- 
corded the responses verbatim on the 
answer sheets. 

Scoring . Answer sheets were scored 
by two experimenters, blind to experi- 
mental condition, who reached lOOVo 
a greement. Responses on the recall test 



were awarded 1 point for completely ac- 
curate answers, one-half point for in- 
complete answers that nonetheless con- 
tained some critical aspect of the target 
response (for example, for buncombe , 
“speech” rather than “boring or empty 
speech”). The comprehension test em- 
ployed identification format, in which 
answers were either correct or incorrect; 
therefore, no partial credit was given. 

RESULTS 

Means, standard deviations, and ob- 
tained effect sizes are provided in Table 
1 . Data were entered into a two condition 
(keyword vs. direct instruction) by two 
item type (abstract vs. concrete) analysis 
of variance (ANOVA), with repeated mea- 
sures on the item type variable (Winer, 
1971) for the production recall task, as 
well as for the comprehension task. Re- 
sults indicated that the mnemonically in- 
structed students outperformed the re- 
hearsal condition students on both the 
production test, F(l,23) = 47.69, /? = .000, 
and the comprehension test, F(l,23) = 
5.66,/?= .026. An additional main effect 
was found for item type on the produc- 
tion test, with students performing higher 
on concrete words, F(\, 23) = 10.28, /? = 
.004. On the comprehension test, no ef- 
fect was found for item type, 7^1 ,23) 
= .01, p= .937, perhaps due to the iden- 
tification format. The item type by con- 
dition interaction was not statistically 
significant on either the production test, 
F(l,23) = .25,/? = .619, or the comprehen- 
sion test, F(l,23)= .60, p= .448. 

DISCUSSION 

Results of this investigation indicate that 
keyword mnemonic instruction resulted in 



higher levels of recall and comprehension 
than a rehearsal condition. This study in 
part replicates previous findings that stu- 
dents with LD learn substantially more 
concrete vocabulary when taught by the 
mnemonic keyword method than when 
taught by more traditional drill-and- 
practice methods. In addition, it repre- 
sents an important extension into the 
areas of abstract vocabulary learning and 
vocabulary comprehension. 

The abstract vocabulary words chosen 
were taken from a previous investigation 
with college undergraduates by Johnson 
et al. (1985), who concluded that the key- 
word method was effective in facilitating 
learning of concrete words, but ineffec- 
tive in facilitating learning of abstract 
vocabulary words. Pressley and Levin 
(1985) argued that methodological prob- 
lems in the implementation of that study 
may have accounted for the lack of ef- 
fectiveness of the keyword method; never- 
theless, in the present investigation, stu- 
dents with LD who were instructed 
mnemonically easily learned both ab- 
stract and concrete words. The lack of 
obtained item type by condition interac- 
tion suggests that the keyword method 
was equally effective, as compared with 
a rehearsal condition, for both abstract 
and concrete vocabulary words. 

Mnemonic keyword instruction also 
resulted in higher levels of comprehen- 
sion, as measured by an application task 
in which students were asked to provide 
appropriate vocabulary words in novel 
(to the learner) instances of the words. 
This finding is of importance, for it may 
have been argued that the keyword 
method facilitates literal recall of new 
vocabulary definitions at the expense of 
the ability to use the vocabulary in any 
different context. It does not appear that 
there is anything in the keyword method 





TABLE 1 






Means, 


Standard Deviations, 


and Effect Sizes 






Keyword 


Rehearsal 


Effect 


Comparison 


condition 


condition 


size 


Production test 


10.67 (2.9)» 


3.54 (2.2) 


3.25 


Abstract items 


4.96 (2.0) 


1.19 (1.1) 


3.43 


Concrete items 


5.71 (1.7) 


2.34 (1.6) 


2.11 


Comprehension test 


13.08 (2.5) 


8.15 (2.7) 


1.83 


Abstract items 


6.67 (1.4) 


3.92 (1.4) 


1.96 


Concrete Items 


6.42 (1.5) 


4.23 (1.9) 


1.15 


8 Standard deviations in parentheses. 
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per se that facilitates greater initial com- 
prehension than alternative instructional 
procedures; the results of this investiga- 
tion seem to suggest that students taught 
vocabulary via the keyword method are 
better able to use new vocabulary words 
because they have initially learned more 
words that could be of use in such an ap- 
plication task. Taken with the results of 
the Veit et al. (1986) investigation, this 
investigation seems to indicate that there 
is no observed comprehension “trade- 
off* resulting from mnemonic instruc- 
tion. This finding is further validated by 
the results of an investigation involving 
science facts rather than vocabulary learn- 
ing (Scruggs, Mastropieri, McLoone, 
Levin, & Morrison, 1987). In that inves- 
tigation, students with LD who had been 
taught mnemonically specific attributes 
of North American minerals (e.g., spe- 
cific hardness level, specific color, spe- 
cific use) were more able than control 
subjects to infer attribute dichotomies 
(e.g., soft vs. hard, light color vs. dark 
color, home use vs. industrial use). The 
fact that mnemonically instructed stu- 
dents with LD have been shown to com- 
prehend and learn both abstract and con- 
crete information demonstrates that 
mnemonic instruction has great promise 
as a viable instructional alternative. 
Although long-term retention of learned 
information was not addressed in the 
present investigation, previous research 
has demonstrated that mnemonically in- 
structed students with LD maintain their 
initial learning advantage for extensive 
delay intervals, such as 3 to 4 days 
(Scruggs & Mastropieri, in press), 1 week 
(Scruggs et al., 1987), 8 weeks (Mastro- 
pieri & Scruggs, 1988), and 10 weeks 
(Condus et al., 1986). 

The success of the mnemonic keyword 
method may be due, in part, to an in- 
teraction of the properties of mnemonic 
instruction with the particular charac- 
teristics of students with LD. First, since 
the semantic knowledge base of students 
with LD has been shown to be impover- 
ished relative to nondisabled students, 
strategies such as the keyword method 
that do not place excessive demands on 
prior knowledge may be expected to op- 
timize learning. Second, since it has been 
reported that acoustic encoding develop- 
mentally precedes semantic encoding 
(e.g., Torgesen & Kail, 1980), a method 



that relies upon the encoding of acoustic 
similarities (e.g., oxalis = ox, in the ex- 
ample above) is more likely to be effec- 
tive with students with LD, who may ex- 
hibit delays in language development. 

Third, the keyword method may pro- 
vide additional support for students with 
LD who have particular difficulty with 
abstract vocabulary. Vellutino and Scan- 
lon (1985) reported that students with LD 
learned concrete information more effi- 
ciently than abstract information; at 
lower age levels, students with LD were 
differentially lower than nondisabled 
controls at learning abstract vocabulary 
words. The keyword method has been ef- 
fective in reconstructing unfamiliar or 
abstract stimulus and response informa- 
tion into more familiar, concrete, pic- 
torial representations. In the present 
investigation, the keyword method was 
successful in reconstructing concrete 
proxies for abstract vocabulary words 
and their definitions. The increased learn- 
ing that resulted was also effectively ap- 
plied to novel instances of the vocabulary 
concept. 

Finally, the keyword method appears 
to be effective for learners who are able 
to use visual imagery effectively. Al- 
though previous researchers have sug- 
gested that some students with LD may 
be unable to use visual imagery (e.g., 
Kirk & Kirk, 1971), research conducted 
to date on the keyword method has sug- 
gested that this is not the case, at least 
for a large number of students character- 
ized as learning disabled. Other previous 
theories of learning disabilities that do 
not appear to be supported by the results 
of mnemonic research are described by 
Scruggs, Mastropieri, and Levin (1987). 

Further research employing comparison 
samples of nondisabled students can pro- 
vide additional information on any dif- 
ferential facilitation of the keyword 
method on the part of students with 
learning disabilities. However, the above 
arguments are not intended to suggest 
that keyword-based mnemonic instruc- 
tion is beneficial only for students with 
learning disabilities. It has been seen, for 
example, that the keyword method can 
be effective in teaching vocabulary words 
to students with mental retardation 
(Scruggs, Mastropieri, & Levin, 1985) 
and behavioral disorders (Mastropieri, 
Emerick, & Scruggs, 1988), as well as to 





gifted students (Scruggs, Mastropieri, 
Jorgensen, & Monson, 1986). Neverthe- 
less, given the high level of success ob- 
tained to date, the keyword method 
appears to be especially suitable for ad- 
dressing the specific learning character- 
istics of students with LD, particularly 
as they pertain to deficits in semantic 
memory. 
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inis article addresses what is regarded as unjustifiably pessimistic 
characterizations of memory strategy Instructional research as ex- 
emplified most recently by Shepherd and Gelzheiser (1987) These 
notions are discussed with respect to four major research questions 
regarding memory strategy instruction and learning disabilities (LD): 
(a) Do LD students "spontaneously” use memory strategies? (b) 
Can LD students learn to use memory strategies? (c) Can LD 
Iear " '° use memor Y strategies generally and appropriate- 
V !?,- CaP classroom materials and instructional procedures be 
modified to provide the advantages of strategy instruction ? It is 
argued that, for practical as well as scientific reasons, a solid toun- 
a ion of laboratory research on strategy use is needed before issues 
of classroom applications and materials modifications can be ad- 
dressed. It ,s also maintained that, though incomplete, much 
memory Instructional research with direct classroom applications 
has already been completed. Finally, a rational model for the most ef- 
ficient sequence of research efforts in memory strategy instruction is 
presented. 



A great deal ol attention has recently been given to 
strategy instruction. There have been many carefully 
reasoned discussions of strategies that present what 
is known and what remains to be learned, particularly 
with respect to average or above-average learners 
(e.g., Nickerson, Perkins, & Smith, 1985). Some 
claims were much more optimistic than the extant 
data base justified (see Mayer, 1986; Pressley, 
Carlglia-Bull, & Snyder, 1984; Pressley, Goodchild, 
Fleet, Zajchowski, & Evans, in press, for discussion). 
On the other hand, some individuals seem unjusti- 
fiably pessimistic. One purpose of this article is to 
provide constructive discussion of one such negative 
review concerned specifically with memory strategy 
Instruction and placed prominently in the LD liter- 
ature (Shepherd & Gelzheiser, 1987). The major pur- 
pose of this article, however, is to provide a statement 
about four questions that memory strategy research- 
ers should be asking with respect to instruction of LD 
students. The first two questions address the issue of 

Learning Disabilities Research, 1989 . 4(2), 68-77 



spontaneous and independent strategy use and can 
be investigated through laboratory-based research. 
The second two questions are applied and 
necessitate classroom-based research. While con- 
sidering these questions, the research progress that 
has been made to date is also discussed. Research 
on mnemonically mediated instruction for LD 
students is emphasized, since Shepherd and 
Gelzheiser (1987) questioned explicitly the value of 
associative mnemonics research (e g., work on the 
keyword method). 

The first issue addressed is whether mnemonic 
strategies should be used at all. Shepherd and 
Gelzheiser (1987) maintained that "memorization is 
usually judged not to be an appropriate way to learn 
information that can be conceptually organized" (p. 
257). It is certainly agreed that conceptually organiz- 
ing and relating material to an extant knowledge base 
is a good way of meeting certain important educa- 
tional objectives (e.g., Pressley, McDaniel, Turnure, 
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Wood, & Ahmad, 1907; Pressley, Symons, McDaniel, 
& Snyder, 1900). One problem is that the learner 
must have a well-developed knowledge base to 
which the to-be-learned content can be related. 
Since LD students often have impoverished 
knowledge bases (e.g., Forrest-Pressley & Waller, 
1904), strategies that place heavy emphasis on the 
extant knowledge base are often difficult for LD 
children to execute (e.g., Pressley, Borkowski, & 
O'Sullivan, 1905; Pressley, Borkowski, & Schneider, 
1907; Schneider & Pressley, in press). Thus, there is 
motivation to develop strategies and aids for LD 
students that do not require much previous 
knowledge about to-be-learned content. The case 
has also been made that conceptual organization, 
though potentially effective in promoting comprehen- 
sion of relationships within a content domain, has not 
always been effective in promoting recall of target in- 
formation (Scruggs, Mastropieri, Levin, McLoone, 
Gaffney, & Prater, 1905; Veit, Scruggs, & Mastropieri, 
1906). In designing instruction, it is important to 
remember that instructional procedures should 
parallel instructional objectives (Mastropieri & 
Scruggs, 1907). 

Our position is that neither unchecked optimism or 
great pessimism is presently justified with respect to 
memory strategy instruction tor LD students. There 
has been important progress in identifying some 
strategically based memory interventions (including 
mnemonic-keyword techniques) that enhance perfor- 
mance of LD students. More research is required to 
determine if LD populations can be taught to use 
complex mnemonic strategies appropriately and 
generally. Even if this particular goal cannot be met, 
there is still reason to be optimistic that important 
educational applications can follow from strategy 
research. Mnemonic strategy research has at least 
as much to do with how teachers should teach as it 
does with how learners should learn (Mastropieri & 
Scruggs, 1907). 

Shepherd and Gelzheiser's (1907) argument that 
the existing literature on memory strategy instruction 
is not sufficient to inform classroom practice is found 
to be unduly pessimistic, particularly their lament that 
there were few studies in which “conditions of in- 
struction are similar to those found in the classroom” 
(p. 250). They recommended that experiments be 
conducted in which (a) the conditions of instruction 
are comparable to classroom conditions, (b) students 
memorize materials that would be memorized in 
school, and (c) participants are required to use the in- 
formation in ways that would be expected in school. 
Though there is certainly room for development in 
these areas, the case to be made is that research ex- 



ists that is highly relevant to classroom instruction. In 
addition, it is argued that Shepherd and Geizheiser 
(1907) either fail to realize or do not acknowledge that 
such research should come only after a good deal of 
other, nonclassroom research has been conducted. 
It should be carried out in light of analyses of 
students' needs for instruction and students' com- 
petencies to carry out procedures taught in the 
classroom. Such analyses are generated when 
researchers respond to the first two research ques- 
tions considered here. 

IMPORTANT RESEARCH QUESTIONS 

Do Learning Disabled Students Use Memory 
Strategies Already? 

There has been little programmatic research on 
spontaneous use of memory strategies by LD stu- 
dents. Only a few strategies and tasks have been 
substantially studied; one example is list learning as 
mediated by rehearsal and categorization strategies 
(e g., Bauer, 1979; Torgesen, 1900). How LD students 
respond to other memory tasks is not understood as 
completely (Worden, 1903) The assumption seems 
to be that failure to use a simple strategy like rehear- 
sal suggests a general failure to use strategies such 
as a production deficiency (Flavell, 1970) by LD 
students (e.g., Barclay & Hagen, 1902). Though this 
is a tenuous conclusion, it can be accepted since 
there are many important memory tasks for which 
few students use especially sophisticated strategies 
(e.g., Bereiter & Bird, 1905; Christopoulos, Rohwer, & 
Thomas, 1907; Griswold, Geizheiser, & Shepherd, 
1900; Mastropieri, Scruggs, & Levin, 1905; Pressley 
& Levin, 1977). The LD students are probably at least 
as production-deficient as normal students in these 
situations (i.e., they do not generally and appropriate- 
ly use sophisticated memory strategies). 

For the most part, the most sensitive diagnoses of 
strategy use occur in one-to-one laboratory-like situa- 
tions (Flavell, 1970). A variety of approaches can be 
used to diagnose strategy use (see Miller, 1906, chap. 
7), including reaction-time measures, verbal reports, 
and observations of overt behaviors (e.g., lip 
movements, taking notes, sorting to-be-learned pic- 
tures into categories). When strategy use is detected 
in the laboratory it makes sense to extend diagnosis 
activities into the classroom. Even though strategy 
use might occur, given the intensity and task focus 
demanded by one-to-one interaction in the controlled 
laboratory setting, students might not use the same 
strategies on the same task in the uncontrolled class- 
room setting. The difficulties and costs of diagnosis 
are much greater in the classroom than in the labora- 



311 



Pressley, Scruggs, & Mastropieri 



tory, though great progress is being made in devising 
valid diagnostic tools that are economical in terms of 
researcher resources (e g., Marx, Winne, & Walsh, 
1985; Peterson & Swing, 1983). For instance, 
students can be videotaped working on tasks and 
later make self-reports of strategy use as they review 
the videotaped record with a researcher on a one-to- 
one basis (simulated recall) (e g., Peterson, Swing, 
Braverman, & Buss, 1982; Peterson, Swing, Stark, & 
Waas, 1983). In recommending classroom diagno- 
ses of strategy use, there appears to be no research 
where there was a convincing and thorough assess- 
ment of LD students’ use of memory strategies in 
classrooms. There has also been little classroom 
study of attending, listening, and note-taking 
strategies (e g., Mastropieri & Scruggs, 1987, chap. 9) 
that are considered especially critical for LD 
students. It should be pointed out that classroom 
measures are not the only “ecologically valid 4 ’ 
measures of real-world strategy use. For instance, 
there should be assessment of independent use of 
learning strategies during homework activities and 
study halls. 

Can Learning Disabled Students Learn to Use 
Memory Strategies? 

The best way to answer this question with respect 
to a particular strategy is to conduct an instruclional 
experiment. Students are taught the strategy in ques- 
tion, making certain that they know what is required 
of them. Instruction should be provided so that the 
probability of successful strategy use is maximized 
with one-to-one instruction, like that provided in 
laboratory studies. The performance of students 
given instruction is then compared to the perfor- 
mance of control students who are left to their own 
resources to learn the same materials (and who pre- 
sumably are using less efficient procedures than the 
strategy being taught). If strategy-instructed students 
fail to outperform control students in an instructional 
situation that favors their success (e.g., like the 
laboratory), it is quite likely that they would be no 
more successful in less supportive instructional en- 
vironments such as the classroom. 

There are not many memory strategies that have 
been studied in detail in true instructional ex- 
periments (e.g., Campbell & Stanley, 1966) with LD 
students. The strategies that have been considered 
in depth are the same as those examined in the 
“spontaneous use” studies (i.e., rehearsal & 
categorization) (Bauer, 1979; Dallago & Moely, 1980; 
Tarver, Hallahan, Kauffman, & Ball, 1976; Torgesen, 
1977). In general, it has proven possible for LD 
students to carry out simple strategies when given in- 



structions to do so. Shepherd and Gelzheiser (1987) 
found it disturbing that so few memory strategies 
have been tested to determine if LD students can 
carry them out effectively. They pointed out that they 
were aware of no evidence that LD students can ex- 
ecute associative mnemonic strategies. Though this 
assertion may be true for some specific associative 
strategies, it is not true for instructional research with 
the mnemonic keyword and pegword methods. Re- 
cent instructional experiments on these techniques 
have been conducted in both one-to-one and regular 
instructional settings. In evaluating the one-to-one in- 
structional experiments, it must be remembered that 
many LD students frequently receive one-to-one in- 
struction in their special education settings. 

Mastropieri, Scruggs, and Levin (1985) taught LD 
adolescents the hardness levels (according to Moh’s 
scale) of selected North American minerals using a 
complex keyword-pegword technique. Compared 
with teacher-led questioning and free study condi- 
tions, mnemonic instruction resulted in over 100% 
higher levels of recall. Delayed recall tests 
(Mastropieri, 1983) indicated ttiat these differences 
were maintained over a 24-hour period. Hardness 
levels of minerals were chosen to represent content 
learned in school that lias an associative structure. 
Despite Shepherd and Gelzheiser’s (1987) argument 
that a task such as learning mineral hardness ratings 
is not an example of school learning, that task was 
one instructional objective for science classes in the 
school district where the project was undertaken. The 
case is fairly strong that there are many school- 
learning tasks that involve learning of associations 
(Pressley, Levin, & Delaney, 1982). These tasks in- 
clude chemical elements and their properties, basic 
social studies content, and weekly vocabulary taught 
in English and foreign language classes. Because it 
is not possible to study all contents with associative 
structural characteristics, most experiments select 
only one or two. 

Several experiments followed the original 
Mastropieri, Scruggs, and Levin (1985) study, in- 
cluding the mnemonic teaching of multiple attributes 
(color, hardness, use) of minerals (Scruggs, Mastro- 
pieri, Levin, & Gaffney, 1985), mnemonic teaching of 
dichotomized attributes using symbolic encodings 
(soft/hard, light/dark in color, home/industrial use) 
(Mastropieri, Scruggs, Levin & McLoone, 1985), and 
a two-experiment comparison of both procedures 
with a “visual-spatial” learning condition (Scruggs, 
Mastropieri, Levin, McLoone, Gaffney, & Prater, 
1985). These extensions of the hardness-level experi- 
ment provided additional support for the efficacy of 
these techniques and further extended the instruc- 
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lional utility of the keyword and pegword methods. In 
three further experiments, mnemonic pictures and 
strategy instructions were embedded in instructional 
reading materials. The LD students who indepen- 
dently read these materials significantly out- 
performed control students who read the same 
passages, including representative pictures 
(Scruggs, Mastropieri, McLoone, Levin, & Morrison, 
1987 ; Mastropieri, Scruggs, & Levin, 1987). In another 
investigation, Mastropieri, Scruggs, Levin, Gaffney, 
and McLoone (1985) taught LD students to use their 
own interactive images in learning the definitions of 
novel English vocabulary words. The results of all 
these experiments provided conclusive evidence that 
LD students can be taught to execute mnemonic 
strategies and experience learning gains when they 
do so. 

Can Learning Disabled Students Learn to Use 
Memory Strategies Both Generally and 
Appropriately? 

Suppose that LD students can be taught to 
execute a strategy successfully. What follows is 
whether these students can generalize the pro- 
cedure to a new task that can be mediated using the 
strategy in question. Gelzheiser (1984) examined 
whether 12- to 14-year-old LD students would transfer 
a simple sorting-and-categorizing strategy from list 
learning to prose learning. LD subjects were taught to 
sort and to categorize lists of pictures, words, and 
two-word phrases in order to learn the lists for later 
recall. This training was successful. The prose task 
involved presentation of a well-structured passage 
consisting of four paragraphs, each explicitly sub- 
titled. Each paragraph was composed of an initial 
topic sentence followed by five other sentences. After 
hearing and reading the passage, subjects were pro- 
vided 28 important facts from the passage, each on 
a separate card. The subjects were told they could 
have 10 minutes to memorize the facts. They were 
told they could do anything they wanted to remember 
the facts and could select four cards to use as 
"notes" at recall. Though the results were com- 
plicated, there was convincing evidence of strategy 
transfer. The trained students sorted the passage 
facts into appropriate categories during study, with ef- 
fects both on clustering during recall and level of 
recall. 

Though Gelzheiser's (1984) study should be con- 
sidered a successful demonstration of transfer by LD 
students, Shepherd and Gelzheiser’s (1987) conclu- 
sion about this study appears overstated. They 
argued that "Most learning disabled children can 
learn to use and transfer a strategy in such a way that 



recall improves. Three hours of instruction is suffi- 
cient to teach them to use and transfer a strategy" (p. 
254). First, this claim is based on transfer of one list- 
learning strategy to a prose task designed to look 
much like list learning (e.g., individual facts from the 
passage placed on cards). Second, the prose task 
occurred immediately following a picture list-learning 
task, so that strategy use on the picture list could 
have influenced sorting on the prose task. In short, 
more work is required before it can be concluded that 
even sorting and categorization strategies are broad- 
ly transferred by LD students, let alone memory 
strategies in general. For example, McLoone, 
Scruggs, Mastropieri, and Zucker (1986) trained LD 
students to transfer a mnemonic keyword strategy 
from an English vocabulary list to a list of Italian 
vocabulary words. Performance on the Italian vocab- 
ulary task by students transferring the keyword strat- 
egy far exceeded that of students trained to use a 
rehearsal strategy. On the basis of this single limited 
investigation, however, no general claims regarding 
the independent transfer of strategies were made. 

Rather than conducting studies to determine 
whether LD students "spontaneously" generalize 
strategies, most researchers simply have assumed 
that LD students will not transfer strategies broadly 
and appropriately. This belief follows in part from the 
many transfer failures observed when normal chil- 
dren (and even highly able adults) were taught 
strategies (Borkowski, Carr, & Pressley, 1987; Brown, 
Bransford, Ferrara, & Campione, 1983; Gick, 1986; 
Scruggs, Mastropieri, Jorgensen, & Monson, 1986). 
Thus, LD researchers have focused on designing in- 
struction to maximize generalization (e g., Deshler, 
Schumaker, & Lenz, 1984; Ellis, Lenz, & Sabornie, 
1987a, b; Mastropieri & Scruggs, 1987). Deshler and 
his colleagues at the Institute for Research in Learn- 
ing Disabilities at the Llniversity of Kansas have de- 
veloped a complete instructional package designed 
to encourage strategy transfer. Strategies are 
thoroughly described and modeled by teachers for 
students. Students verbally rehearse the steps in the 
strategy until they have mastered them. Students 
begin to use the strategy with teacher-led demonstra- 
tions giving way to guided practice. During strategy 
practice and feedback phases, students first practice 
with fairly simple materials, and then with grade- 
appropriate content. The types of results that can be 
expected and the situations to which the strategy can 
be applied are explained. Multiple exemplars are 
used at every phase of instruction. Students are 
coached about how to use the strategies in their 
various classes and are required to try to apply them 
to afctual class assignments. Many reminders are 



313 



72 Pressley, Scruggs, & Mastroplerl 



provided about where strategies can be used. There 
is a great deal of consistent practice in applying the 
strategy to class assignments, and explicit efforts to 
make students aware of the contexts where a 
strategy can be applied. Students are taught to 
prompt themselves with self-talk about use of 
strategies and to be alert to cues that suggest use of 
a particular strategy in a selling. Sometimes students 
are provided cue cards that contain summaries of 
strategies that have been learned, with these cards 
used as aids to generalization. In general, evidence 
is accumulating that such a regimen leads to gen- 
eralization of a variety of strategies. Nonetheless, 
when such training is not successful, there are still 
cognitively based alternatives that may benefit LD 
students. These alternatives involve the adaptation of 
classroom instruction to include effective learninq 
strategies. 

Can Classroom Materials and Instructional 
Procedures by Modified to Provide the 
Advantages of Strategy Instruction? 

Even if it proves impossible to instruct sludents to 
execute a particular strategy (or use it generally and 
appropriately if it can be executed), there are still 
interventions that can be devised to improve learn- 
ing^Given that acquisition of content knowledge is a 
high priority in school (a point of view acknowledged 
by Shepherd and Gelzheiser, 1987). these interven- 
tions deserve serious study and consideration by the 
special education community (a point of view chal- 
lenged by Shepherd and Gelzheiser). Teachers can 
often modify materials to be learned to provide 
students with mediators like the ones they miqht 
themselves produce if they could execute an appro- 
priate strategy (e.g., Gagne' & Bell, 1981; Mastropieri 
& Scruggs. 1987; Pressley. 1983). Keyword mnemon- 
ics research in particular earns high marks in this 
regard. 

Assoclattve Memory and School Learning. De- 
spite Shepherd and Gelzheiser's (1987) opinion to 
the contrary, students are often required to memorize 
material, with important evaluations of their compe- 
tency based on whether memorizing is successful 
(eg., Deshler & Schumaker. 1988). There have been 
many demonstrations that keyword-mnemonically 
structured materials facilitate LD students' learninq 
of otherwise difficult-to-acquire content (eg 
Mastropieri & Scruggs. 1988; Nagel. Schumaker.’ 
eshler, 1986; Scruggs & Mastropieri, 1988) To 
date, many different content areas have been 
adapted to keyword and pegword mnemonic 
materials and instructional procedures with LD 



students, including English vocabulary (Berry 1986- 
Condus. Marshall. & Miller. 1986; Mastropieri,’ 
Scruggs, Levin, Gaffney, & McLoone, 1985* 
McLoone et al., 1986; Taylor, 1981). Kalian vocabu- 
lary (McLoone et al.. 1986). scientific terms com- 
posed of Greek root words (Viet et al., 1986). at- 
tributes of North American minerals (e g.. Mastro- 

iqoc\ 1983; Scru 99 s - Mastropieri, Levin, & Gaffney 
1985), attributes of prehistoric reptiles (Veit et al., 

!® 8 f ‘ i° r dinosaur extinction (Mastropieri 
et al., 1987). U.S. history (Scruggs & Mastropieri in 
press), and Indiana history (Mastropieri & Scruggs, 

The best guess is that mnemonic materials could 
be devised for any content that has some associative 
structure. For instance. Nagel et al. (1986) covered In 
detail the use of first-letter mnemonic methods to 
remember lists of items. Suppose that as pari of a 
science lesson, a student is required to learn five 
uses of peanuts, including making of sandwich 
spread, soap, oil, explosives, and plastics. Recodinq 
the first letter of the products into the word PESOS 
can facilitate learning and later recall of the list. Ac- 
cording to Mastropieri and Scruggs (1987) such first- 
letter mnemonics are most likely to be remembered 
when (a) responses are highly familiar, such that the 
recall is likely to trigger recall of the entire word and 
(b) the composite word is linked mnemonically to the 
stimulus (i.e., in the case, an interactive picture or im- 
age of someone paying for peanuts with pesos). 
Difficult-to-learn sequences of arithmetic operations 
can aiso be encoded using mnemonic procedures 
& Kl) nihira, 1985; Levin. 1985; Pressley. 
1985). Young children can be taught lelter-sound 
associations (Ehri, Deffner, & Wilce, 1984), and mildly 
handicapped children have been taught number- 
symbol associations for remembering number se- 
quences (Laufenberg & Scruggs, 1986). 

Many of Shepherd and Gelzheiser's (1987) reser- 
vations about mnemonically structured materials are 
puzzling in light of extensive data about the effects 
produced by these aids. Shepherd and Gelzheiser 
argued that it would be unlikely that students learning 
vocabulary via mnemonic materials would be able to 
use the newly learned words when speaking or writ- 
ing. This claim is blind to demonstrations that vocab- 
ulary acquired vis-a-vis mnemonic procedures can 
be used and comprehended in context as effective- 
y as vocabulary learned using other procedures 
(Pressley, Levin. & Miller, 1981; Mastropieri 
bcruggs, & Fulk, in press; Veit et al., 1986) Their 
argument that use of the keyword method is re- 
stncted to learning short, imprecise meanings simi- 
larly ignores, demonstrations in which more com- 
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plex definitions have been learned using this 
method (Maslropieri, Scruggs, & Fulk, in press- 
Pressley el al., 1982; Veil et al., 1986). 

Reconstructive elaborations. Research has con- 
sistently demonstrated that the "apparent” limitation 
ol mnemonic instruction crumbles when examined in 
well-designed experiments. For instance, it may 
seem that the keyword method is most appropriate 
when stimulus information is unfamiliar (information 
about unfamiliar people, places, or "things” such as 
minerals). Nevertheless, it has proven possible to ex- 
tend the method to facilitate associations of familiar, 
concrete as well as familiar, abstract information. In 
order to incorporate all relevant associative informa- 
tion in a textbook chapter into mnemonic representa- 
tions, Scruggs and Maslropieri (in press) developed 
a system of "reconstructive elaborations" and ap- 
plied it to relevant textbook information on U S history 
(see also Maslropieri & Scruggs, 1989b). Such 
elaborations were devised with respect to the level 
of familiarity and concreteness of the associative 
information. Relationships between concrete, familiar 
associates (eg., that conditions in World War I 
trenches were unhealthy) can be depicted via mimetic 
or representational elaborate pictures. In the present 
instance, unhealthy soldiers are pictured in trenches. 
Relationships between familiar but more abstract in- 
formation (e g., the U S. policy of neutrality at the start 
of World War I) can be depicted via symbolic en- 
codings of the abstract information, rendering such 
information more concrete. In this case, a picture of 
Uncle Sam, symbolizing U S. policy, can be shown 
not joining in symbolized hostilities in Europe. 
Keyword mnemonics are used when information is 
unfamiliar and therefore not concrete to the learner- 
tor example, the fact that Eddie Rickenbacker was a 
flying ace who shot down enemy airplanes. Using the 
keyword method, a linebacker (keyword lor Ricken- 
backer) can be shown in an airplane shooting down 
enemy planes. In order to learn relevant serial list in- 
formation (eg., that Turkey, Austria-Hungary, and 
Germany were members of the Central Powers), a 
combination of keyword and first-letter strategy can 
be employed In this case, a picture of people playing 
tag in Central Park. Central Park is a keyword lor Cen- 
tral Powers, and the game of tag represents a first- 
fetter strategy for the countries of Turkey, Austria- 
Hungary, and Germany. In an experimental evalua- 
tion, Scruggs and Maslropieri (in press) observed 
that LD students taught with such reconstructive 
elaborations outperformed students taught with more 
traditional procedures by a margin of nearly two-to- 



one. This finding held on immediate as well as 3- to 
4-day delayed recall. If such mnemonically 
elaborated text were to become a staple of effective 
special or mainstream education, the necessity of 
training LD students to generalize elaborative 
strategies would be reduced. 

Can Memory Strategies Be Taught to Learning 
Disabled Children In Classrooms? 

Assuming that instruction can be devised so that 
LD children can use a strategy, and possibly general- 
ize it, is it possible to teach the strategy in the 
classroom? Alternately, if it is not possible to teach 
the strategy but is possible to modify materials to pro- 
vide strategy benefits, can the materials be used prof- 
itably in the classroom? It makes sense to address 
these questions only after it has been determined in 
nonclassroom settings that students can execute the 
strategies or benefit from the provision of materials 
containing mediators. It is much easier and cheaper 
to manipulate strategies and materials in the 
laboratory than in the classroom. The possibility of 
control in the laboratory presents much more 
analytical flexibility than in the classroom. 

For instance, this laboratory-toclassroom research 
sequence was followed by Pressley, Levin, and their 
associates with respect to instruction of grade-school 
children in the use of the keyword method. After es- 
tablishing that grade 5 and grade 6 normal children 
could carry out the keyword strategy when presented 
vocabulary in a one-to-one setting (e g., Pressley & 
Levin. 1978), Levin, Pressley, McCormick, Miller, and 
Shriberg (1979) demonstrated that same-age children 
could be taught to use the method in the classroom 
Likewise, several investigations have determined that 
LD students can be taught to carry out keyword 
strategies in their own classrooms when instructed in 
their regular instructional groupings. Maslropieri, 
Scruggs, and Levin (1986) replicated the laboratory 
findings of Maslropieri, Scruggs, and Levin (1985) in 
classroom settings. Veit et al. (1986) and Maslropieri 
and Scruggs (1988) demonstrated the effectiveness 
of mnemonic strategy instruction when students were 
taught in their regular instructional groups in the 
classroom, over several different lessons using dif- 
ferent mnemonic procedures. Additionally, LD 
teachers have taught classroom vocabulary suc- 
cessfully with the keyword method over a 5-week 
period. Students instructed mnemonically learned 
substantially more vocabulary than students in- 
structed by a variety of control procedures and main- 
tained this advantage over a 10-week delayed recall 
interval (Condus, Marshall, & Miller, 1986). 
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DISCUSSION 



There is agreement with Shepherd and Gelz- 
heiser s (1987) conclusion that more research is 
needed before final statements can be offered about 
whether memory strategies can be taught profitably 
in classrooms serving LD students. How that re- 
search could proceed most rationally and what 
should be expected from memory strategy research 
are summarized in Figure 1. It is believed that 
research on memory strategy instruction should be 
conducted first in the laboratory, then in the 
classroom. 

A first step should be diagnosis of current perfor- 
mance and strategy use. Diagnosis is most sensitive 
when students are tested one-on-one in a controlled 
setting with controlled materials. If LD students show 
appropriate strategy use in this setting, complemen- 
tary diagnoses should be carried out in the class- 
room. Once information is gained about LD students’ 
uninstructed use of strategies, researchers are in a 
position to make informed decisions about how to 
conduct strategy instructional research. 

When LD students do not show strategy use dur- 
ing individual testing, additional laboratory research 
is appropriate, with the first issue being whether LD 
students can execute the strategy of interest when so 
instructed. If the answer is affirmative, it makes sense 

FIGURE 1: Directions for memory strategy 
instructional research 
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DIAGNOSIS STRATEGY MATERIALS 

INSTRUCTION MODIFICATION 



to study whether LD students can be taught to use 
the procedure in the classroom and to determine 
whether they can learn to use the strategy generally 
and appropriately. The ultimate instructional research 
goal is to determine whether LD students can learn to 
use tfie strategy efficiently in classroom settings. It 
must be stressed that this is an important question, 
one that can and should be addressed only after 
other issues have been resolved, most importantly 
that LD students can carry out the procedure when it 
is taught in the classroom. 

If it becomes apparent that LD students either can- 
not learn how to execute or to generalize a strategy or 
can do so only with great difficulty this should not be 
cause for despair. There is still the possibility that 
materials modifications might produce the benefits 
that would have followed successful strategy execu- 
tion and appropriate deployment. Of course, there is 
a long history of materials modifications that attempt 
to "make up for" processing that students either can- 
not or will not make. Materials modifications that are 
in current use include provision of adjunct questions 
in text (e g., Anderson & Biddle, 1985) and the addi- 
tion of representational illustrations to text (eg., Levie, 
1987; Levie & Lenz, 1982; Levin, 1976). To-be-learned 
materials can be reorganized and "signals” can be 
added to make clear content deserving special at- 
tention (eg., Mayer, 1987, chap. 7). Shepherd and 
Gelzheiser’s(1987) derogation of materials modifica- 
tion is not warranted, given previous educational 
research and practice. 

A frank admission is that, outside of mnemonics 
research, there is little research with LD students that 
follows the "rational" course outlined in Figure 1. 
Gelzheiser s (1984) work on sorting and categorizing, 
to a certain extent, did do so. She knew from previous 
studies that LD students used categorization strate- 
gies less often than same-age normal children (e.g. t 
Torgesen, 1977; Torgesen, Murphy & Ivey, 1979). She 
also knew from previous research that LD adoles- 
cents could carry out sorting and categorization stra- 
tegies profitably (e g., Torgesen, 1977). Her own study 
was aimed at determining whether sorting and cat- 
egorization training would transfer, when training oc- 
curred in a controlled, laboratory-like setting. Evi- 
dence of transfer was found, albeit to a somewhat ar- 
tificial prose-learning task. A possible interpretation 
of this situation is that additional laboratory studies of 
transfer could be worthwhile and might facilitate 
eventual design of classroom instruction that trans- 
fers. Alternately, that categorization can be carried 
out at all by LD students opens the question of 
whether strategy execution could be taught In the 
classroom. Studies could be conducted that address 
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these issues, with studies of transfer deferred until 
this work is completed. 

The work on elaboration strategies has also at- 
tended to the strategies already used by LD students 
and whether they can be taught to execute and 
transfer such strategies in the laboratory (e g., Mc- 
Loone et al., 1986). Because mnemonics research- 
ers believed that LD students would not use com- 
plicated elaborative procedures like the keyword 
method without instruction (e.g., Scruggs, 
Mastropieri, & Levin, 1987), researchers interested in 
elaboration have concentrated on providing 
elaborative mediators for LD students. These studies 
have been conducted in both the laboratory (eg., 
Mastropieri, Scruggs, & Levin, 1985) and the 
classroom (e g., Mastropieri, Scruggs, & Levin, 1986). 
Recent successes in teaching LD students to con- 
struct their own elaborative mediators suggested that 
it might be appropriate to move "backwards” in the 
flowchart (Figure 1), with additional studies of 
strategy instruction and generalization. The best 
guess is that, unlike simple strategies like rehearsal 
and clustering, such instruction is often going to 
prove difficult (and sometimes impossible). Hence, 
there will probably be enough motivation to continue 
research and development of modified materials. 
Mnemonics researchers, like all others who are in- 
terested in improving the memory capabilities of LD 
students, have much more work to do. 
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MNEMONIC INSTRUCTION OF LD 
STUDENTS: A FIELD-BASED EVALUATION 



Thomas E. Scruggs and Margo A. Mastropieri 



Abstract A sizeable number of research studies have demonstrated the potential 
of mnemonic instruction with learning disabled (LD) students. However, reports of 
actual classroom applications of this type of instruction are lacking. In the present 
investigation, three classrooms of LD junior-high-school-age students were taught 
US. history content over an 8-week period, in which mnemonic and nonmnemonlc 
materials were alternated. Evaluation of chapter test scores indicated that students 
learned significantly (and substantially) more information when instructed 
mnemonically, and that they were assigned higher grades for chapters which had 
been instructed mnemonically. Furthermore, teacher ratings indicated that 
mnemonic materials were significantly more appropriate for the needs of LD students 
than traditional textbook-based materials. Implications for future research and prac- 
tice are addressed. 



Mnemonic strategy instruction has recently been 
recommended as an effective method for address- 
ing the serious and persistent learning difficulties 
of students characterized as learning disabled (LD) 
(eg., Mastropieri, 1988; Pressley, Scruggs, Sc 
Mastropieri, in press; Scruggs, Mastropieri, Sc 
l-evin, 1987). Mnemonic strategies, such as the 
keyword method, rely upon the acoustic proper- 
ties of unfamiliar words and the learner's own 
visual imagery to establish a powerful connection 
between stimulus and response information. Fur 
example, to teach that alliance means an agree- 
ment not to fight, arid to protect other members, 
a keyword is first constructed for the target word. 
In this case, ‘’lions’ is a good keyword, because 
it is acoustically similar to alliance and is easy to 
picture. Learners can be shown (or be asked to 
generate) a picture of several lions forming an 
alliance (e g., agreeing not to fight and to protect 
each other). When asked the meaning dalliance, 
then, the learner is able to (a) think of the key- 
word, Hot js; (b) think back to the picture of the 
lions, and (c) remember that they are making an 
agreement not to fight and to protect each other, 
thereby retrieving the answer. Scruggs, 
Mastropieri, l evin, and Gaffney (1985) referred 
to these attiibutes "recoding," "relating" and 



“retrieving" — as the “three Rs" of mnemonic 
instruction. 

Since memory for acoustic similarities and 
memory for pictures appear to be less develop- 
mental^ sensitive than other types of memory 
(e.g., Torgesen Sc Kail, 1980), students who are 
less developmental^ advanced would be expected 
to benefit from mnemonic techniques such as the 
keyword method. In fact, LD students have bene- 
fited dramatically from such strategies, often 
outperforming their peers instructed by more tradi- 
tional methods by margins of as much as two-to- 
one on tasks designed to assess the effectiveness 
of the strategics (Mastropieri, Scruggs, Sc Levin 
1985). 

Mastropieri (1983) investigated the effectiveness 
of a combined keyword-peyword technique for 
learning the hardness levels of North American 
minerals. In this study, the keyword method (e.g., 
sulfur = sofa) was combined with a rhyming 
pegword method (two = shoe) to provide an in- 
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leraclive piclure of mineral hardness levels (e.g., 
sulfur - 2, a piclure of a shoe on a sofa). 
Mnemonically instructed ninth-grade LD students 
quickly learned 75% of Ihe target information, 
whereas subjects in a free-study condition learned 
only 36%; those in a drill-and-practice condition 
learned 28%. The mnemonic advantage was 
observed to maintain over a 24-hour delay inter- 
val. Furthermore, a replication study showed the 
superiority of mnemonic vs. drill-and-practice 
‘direct instruction* techniques when mineral hard- 
ness levels were taught to LD students in their 
regular Instructional groups, with relative mean 
scores of 80% vs. 50%, respectively (Mastropicri, 
Scruggs, & Levin, 1986). 

In further experiments, mnemonically instructed 
LD students outperformed pupils taught by other 
methods in learning multiple specific attributes of 
minerals, such as color, hardness, and use 
(Scruggs, Mastropieri, Levin, & Gaffney, 1985; 
Scruggs, Mastropieri, McLoone, Levin, & Mor- 
rison. 1987), as well as when these attributes were 
dichotomized (Mastropieri, Scruggs, McLoone, St 
Levin, 1987; Scruggs, Mastropieri. Levin 
McLoone, Gaffney, 8t Prater, 1985). The same 
results held true when students learned the infor- 
mation independently from prose (Mastropieri 
Scruggs, St Levin, 1987a; Scruggs, Mastropieri,’ 
McLoone. Levin, St Morrison, 1987). 

Mnemonic instruction for vocabulary learning 
has also been investigated. Mastropieri, Scruggs, 
Levin, Gaffney, and McLoone (1985) taught un- 
familiar English vocabulary words (e g., ranid, 
meaning frog) to LD students via either mnemonic 
instruction or rehearsal-based drill-and-practice 
direct-instruction techniques. After instruction, 
mnemonically instructed students recalled 80% of 
the definitions of the vocabulary words, compared 
to their peers who learned only 31% after direct 
instruction. In a second experiment, students in- 
structed to generate their own interactive images 
also outperformed direct-instruction condition 
students, with correct scores of 69% and 47% t 
respectively. 

In an additional vocabulary learning study 
(McLoone, Scruggs, Mastropieri, & Zucker, 1986), 
LD students, who were trained to transfer Ihe 
keyword method between English and Italian 
vocabulary words, likewise outperformed students 
in rehearsal based control conditions. Similarly. 
Condus, Marshall, ami Miller (1986) demonstra- 
ted that the keyword method was superior to a 
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variety of control conditions for teaching vocabu 
lary in classrooms over a 5-week period. Thi 
mnemonic sdvantsfjfi was observed over a 10 
week delayed recall period. Most recent!' 
Mastropieri. Scruggs, and Fulk (in press) used th. 
keyword method to teach abstract as well as con 
crete vocabulary words to LD students. Their finu 
ings showed that mnemonically instructs 
students outperformed context-based direct 
instruction control students by a wide margin oi: 
both types of words, on comprehension as wei 
as recall tests. 

Veit, Scruggs, and Mastropieri (1986) evaluate, 
the effectiveness of teaching several ntnemom. 
systems over several days of instruction to 1.1 
students. Over three days of instruction, Veit .... 
al. (1986) incorporated keyword mnemonics, peg 
word mnemonics, as well as symbolic illustration 
and symbolic colors to teach a variety of inform., 
tion about prehistoric reptiles. Mnemonically in 
structed LD students did not suffer interferenr, 
problems with the Introduction of multipl. 
mnemonic systems, and they continued to outpei 
form LD students In direct-instruction conditions 
not only over the three days of instruction but ah. 
on a cumulative delayed-recall test. 

Although mnemonic instruction has resulted n. 
a consistent level of success with LD students, th. 
adaptability of mnemonic strategies to an existim. 
content-area curriculum has only recently been in 
vestigated. Scruggs and Mastropieri (in press, 
adapted a chapter of U S history dealing wul 
World War I to mnemonic instruction. Key won. 
mnemonics are most appropriate in situation 
where stimulus Information is unfamiliar to th. 
learner (Mastropieri, Scruggs, St Levin, 1985/ 
Therefore, elaborations were also developed to a. 
commodate information which was familiar hu. 
abstract (e.g., U S. policy), and information whu.l. 
was familiar and concrete (e.g., submarines). I,., 
this mnemonic model, termed reconstrucih . 
elaborations, keywords provided acousn , 
reconstructions of unfamiliar information, symbol., 
pictures of abstract concepts provided si/mboh . 
reconstructions, while descriptive pictures of con 
crete information provided mimetic reconstrm: 
lions. These reconstructed stimulus Items wen 
then pictured as interacting with response infor 
mation In pictures similar to those of previou- 
keyword investigations. In addition, a flrst-lette. 
strategy, linked to keywords, was used to facllilan 
retrieval of serial list information (i.e„ the conn 
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me* associated with each prewar alliance). 

Scruggs dnd Mastropieri (in press) taught LD 
students relevant information about World War I 
using either reconstructive elaborations or 
uxperimenter led drill and practice with conven- 
tional representative pictures. Students who were 
taught mnemonicaJly outperformed control- 
condition subjects by a wide margin. In addition, 
they maintained (his advantage over a 3- to 4-day 
delayed -recall interval. 

The Scruggs and Mastropieri (in press) investi- 
gation yielded important information regarding the 
applicability of mnemonic techniques to existing 
content-area curriculum and the powerful learn- 
ing effects of such applications. ^Vith few excep- 
tions, however, mnemonic strategy experiments 
(aj have been relatively short in duration, (b) have 
typically involved only a single training session, 
(c) have unlived experimental lists of information, 
rattier than actual curriculum, and (d) have 
employed experimented, rather than regularly 
assigned teachers to deliver instruction. Exceptions 
include two investigations: (a) Veit et al. (1985), 
u/ho evaluated the effects of several days of 
mnemonic instruction, but employed experimental 
tasks and expeiimenter-led instruction; and (b) 
Coiulus el al. (1986), who employed teacher-led 
extended instruction, but taught only short 
vocabulary lists three times a week, outside the 
context of a specific content area. 

The laboratory-type experiments described 
above are important for systematically examining 
tiie potential of various mnemonic techniques 
(I ressley, Scruggs, & Mastropieri, in press); 
however, it is also important to evaluate actual 
curriculum- based classroom applications of these 
strategies in content-area instruction over extended 
time periods. Although some experimental con- 
trol is lost iri such field-based evaluations, tire 
actual classroom potential of these strategies must 
he assessed. 

In the present investigation, we adapted U S. 
history content to mnemonic instruction, cor- 
responding to chapters 24 and 26 of an assigned 
fJ S. history textbook, Land of Liberty (Rawls & 
Weeks, 1985). To avoid problems associated with 

randomly assigning students within existing school 
structures, and to avoid interpretive difficulties 
stemming from classroom effect and subject attri- 
tion, we employed a within-subjects design across 
c ussrwoms. Each student was instructed as 
° ° ° ,UJ chapter of mnemonic instruction; one 



chapter of traditional, textbook-based instruction; 
another chapter of mnemonic instruction; and a 
final chapter of traditional instruction. This design 
allowed for a systematic evaluation of classroom 
mnemonic instruction. 

METHOD 

Subjects 

Subjects were 26 students attending three 
history classes for students with learning disabilities 
in an inner-city, midwestern junior-high school. 
Due to student absenses throughout the study, the 
final analysis involved 20 subjects. (Descriptive in- 
formation is provided on this sample.) Forty per- 
cent of the students were black, 60% were Cauca- 
sian, 90% of the students were male. The mean 
age was 13 years, 8 months ( 50 = 2 years, 6 
months), and subjects included seventh and eighth 
graders. 

All students had been classified as learning 
disabled on the basis of initial teacher referral, 
evaluation by special education personnel and a 
school psychologist, and a multidisciplinary team 
meeting in which the team agreed that a given stu- 
dent met state and federal standards for classifica- 
tion as LD, that is, a significant discrepancy be- 
tween ability and achievement not explained by 
sensory, emotional, environmental, or intellectual 
factors. Exact intelligence scores were unavailable 
for this investigation, but all were reported to fall 
in the “average" or “low average" range. The sam- 
ple's average reading-grade equivalent based on 
the Wide Range Achievement Test , as reported 
by the classroom teacher, was 4.96 (50 = 1.8); 
average math-grade equivalent was 5.84 
(SD = 1.4). Students had been enrolled in special 
education programs for an average of 5.85 years 
(50 = 1.2). At the time of this investigation, they 
were spending at least five periods a day In special 
education classes. All students were described by 
the teacher as deficient in study skills. 

The teacher of the three classes had been 
teaching for 21 years, held a Master's degree plus 
15 graduate credit hours, and was certified to teach 
learning disabled, mildly mentally handicapped, 
and emotionally disturbed students from kinder- 
garten through twelfth grade. 

Materials 

Mnemonic materials. Mnemonic materials 
were adapted from a regularly assigned (J.S. 
history textbook, Chapter 24, World War /, and 
Chapter 26, The Great Depression. An outline for 



IL't 



BBSff COPY AVAILABLE 



3 23 



Ilf, SfJiiwj li/Hit 



«ach chapter was developed. Outlines and illustra- 
tions were copied on transparencies for use with 
overhead projectors. Twenty to 30 mnemonic pic- 
tures were used for each chapter, in addition, 
teacher scripts were developed to accompany the 
information presented in each mnemonic picture. 
The scripts included important relevant historical 
information as well as an explicit description of the 
mnemonic picture. In addition, scripts contained 
a description of the chapter outlines, description 
of the information to be learned, information about 
strategy use, and review-and-practice pages. An 
example from the scripted lessons is given below: 
The sinking of the Lusitania was one thing 
that angered Americans against the Gernians 
and the Central Powers. The second thing that 
angered Americans was the Zimmerman note. 
In 1915, the English intercepted a note from 
the German foreign minister, Arthur Zimmer- 
man, to the government of Mexico. The note 
proposed that Mexico join Germany in war 
against the United States. When the war was 
over, the note said , Mexico could regain Texas, 
New Mexico , and Arizona. What was in the 
Zitnmerrnan note ? Good. It was from the Ger- 
mans and asked Mexico to fight the United 
States (show "Zimmerman* overhead /. 

To remember who Arthur Zimmerman was, 
think of the keyword for Zimmerman: Swim- 
mer. What is the keyword for Zimmerman? To 
remember who Zimmerman was, think of this 
picture of a swimmer swimming while carry- 
ing a note to Mexico. (Zimmerman, a German 
foreign minister, sent a note to Mexico.) The 
note asked the Mexicans to fight the US. Who 
was Arthur Zimmerman? And how can you 
remember who Zimmerman was? Good, 
lie member, Zimmerman wasn't really a swim- 
mer, it’s just the keyword we use to remember 
that he sent a note to Mexico. 

Student booklets, containing the first paragraph 
of the leacher script and the mnemonic picture, 
were developed to accompany each chapter. 

Traditional materials. Instructional materials 
were developed which paralleled the mnemonic 
materials, that is, textual information which was 
identical to the mnemonic materials, with the ex- 
clusion of mnemonic pictures and mnemonic 
strategy information. These materials covered in- 
formation presented in Chapter 25, The Roaring 
Twenties, and Chapter 27, Seeds of Conflict. The 
selected chapters paralleled the mnemonic 



chapters in content and difficulty, and, like the 
mnemonic materials, Included one wartime and 
one peacetime chapter. 

Both conditions. The regular classroom 
materials were also available to students in both 
conditions. These included textbooks, student 
worksheets, and notes. 

Procedure 

For ail instruction, the leacher was asked to use 
the model of effective instruction (Mastropieri & 
Scruggs, 1987a). This included (a) daily review, 
(b) statement of instructional objective, (c) teacher 
presentation of new material, (d) guided practice, 
(e) independent practice, and (f) formative evalua- 
tion. Trained project staff provided the teacher with 
information on how to implement instructional 
procedures. A videotaped model of mnemonic in- 
struction was also made available to the teacher. 
The teacher was asked to provide the best possi- 
ble instruction throughout the unit, but to present 
mnemonic strategy information for the mnemonic 
chapters only. 

The teacher implemented the four chapters over 
a period of 8 weeks. Each of the three classes met 
every day for 50 minutes, and covered each 
chapter in 2 weeks. Mnemonic and traditional in- 
structional chapters were alternated throughout 
the unit. 

Dependent Measures 
At the end of each 2-week chapter, a 20- to 
30- item multiple -choice test was given on chapter 
content. The tests addressed content covered in 
the classroom presentations and activities, and 
identified by the publisher as important by its em- 
phasis in the chapter, or appearance on published 
worksheets and practice activities. Tests were 
thorough and, according to the teacher, more dif- 
ficult than the tests typically given during the 
school year. 

At the end of the 8-week unit, the teacher was 
asked. to turn over grades recorded for each stu- 
dent under traditional and mnemonic instruction. 
These grades reflected a qualitative evaluation of 
student performance on tests, quizzes, woiksheets, 
anti class participation. Also, the teacher was asked 
to fill out a Behavioral Intervention Rating Scale 
(BIRS; Von Brock & Elliott, 1987) for each stu- 
dent regarding her perception of the appropriate- 
ness of traditional and mnemonic instruction for 
each students specific learning needs. The teacher 
was asked to fill out the survey with respect to 
students’ academic behavior. 
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RESULTS 

Chapter test scores were combined across the 
two mnemonic and two traditionally taught 
chapters to obtain one overall mnemonic and one 
overall traditional test score. Due to absenses and 
suspensions, all students were not available to take 
all tests, but f or 20 of the 26 students, at least one 
mnemonic and one traditional test score were 
3veral1, slud «nts scored an average of 
o_.‘i L (60 _ 15.9%) conect under mnemonic in- 
struction. compared to 46.8% (SO = 15.7%) cor- 
rect under traditional Instruction. These means 
were reliably different according to a f- test for cor- 
related samples. t(19)=5.00, p=,000. 

Students assigned grades for mnemonic and 
traditional chapters of Instruction were quantified 
by assigning them to a 12-point scale (F = 0 and 

* ~ *T*,' _^ ver£, N’ Sludeius earned an average 

grade .,t H’ (8.0) under mnemonic instruction 
a.ul an average grade of *D + - ( J.O) under tradi- 
noual injunction. According to the teacher, the 
giades reported for traditional instruction were 
typical of chapter grades earned throughout the 
ji. ioo yeut. These differences between grades 
were statistically meaningful according to a Wilcox- 
on matched-pairs signed-ranks test (Siegel 1956) 
-'-8.82. /> = . 000. ' 

I" li lolly, the teacher filled out tbe B|RS 
evaluating the appropriateness of each type of 
ins.ru.. 1 ,o„al material I or each student. Average 
i ici >i Uy ti f i| tii icaiv Weis computed at 7'i b y 
means Ot Oronbachs alpha statistic. Mnemonic 
matenals wete rated as significantly more 
appropriate for content-area instruction of LD 
students, according to a Wilcoxon matched-pairs 
signed-ranks test applied to summed E»|RS scores 

• .p — . 000 . The teacher also reportej that 

students (a) enjoyed using the mnemonic 
"-^nals. (b) were more motivated during 
mnemonic instruction, and (c) engaged in 
mbs, ant, ally more class discussion during 
mnemonic instruction. 

discussion 

"* ub * field -based evaluation sug- 

m ?n" U '' , ," 0niC ,na, ' i,ials substantially i,„- 
gams^w " Cn ‘ S CO "“ i " , ared laming. Positive 
J S ^ swun ir * ‘es! scores as well as ove.all 

ZTi lJ,ade:> af ‘ er ,n "‘ inionic instruction. Ad- 

2X£ ::z,Tr ? - 

teacher acceptance n( 
neinoiiic teaching materials, and the degree lo 



which they may be regarded as appropriate for 
Instruction of LD students. 

The results of this evaluation parallel previous 
positive results obtained in more lightly controlled 
experimental Investigations of mnemonic instruc- 
tion (Mastropieri, Scruggs, & Levin. 1987b; 
Scruggs. Mastropieri, & Levin. 1987). | n most 
poor investigations (e.g., Mastropieri. Scruggs 
Levin. Gaffney. & McLoone. 1985). experimenter 
dialogue has been completely controlled, and ex- 
perimental activities have been timed to the sec- 
ond to provide scientifically rigorous evaluations 
of the potential of mnemonic instruction. In all 
known cases. LD students Instructed mnemonlcally 
have outperformed, by a wide margin, students 
taught by other methods. Nevertheless, little was 
known about the effects of actual classroom ap- 
plication of mnemonic instruction. In the present 
investigation, the strategies were tested in a Veal 
world” environment, which included tardiness, 
absenses. suspensions, announcements, assem- 
blies. visits to the nurse, and field trips. Mnemonic 
instruction was observed to result in strong, positive 
effects in learning similar to those evidenced in 
iaboratory- based investigations. 

Unlike the previous laboratory research 
however, the present design embodied some i„- 
■^pretive difficulties. First, the within-subjects 
design did not allow students to study identical 
c Mpters under mnemonic and traditional con.li- 
••teteforo, ‘■fiffeiences in chapter difficulty 
may have contributed to the outcomes. To circuni- 
vwmt t lis possibility, chapters were equated as 
much us possible, prior to implementation for 
content (one peacetime and one wartime chapter 
° f each con< Jition) and difficulty of target infor- 
mation (similar numbers of items on similar types 
of content). Further, instructional materials 
paralleled a widely used hisiory text that had been 
divided into chapters of comparable length d „cl 
difficulty. 

Second, -novelty effects’ may have influenced 
"‘ e ‘ n " l (:orn ‘ iS Nevertheless, the present results 
weie obtained over an 8- week period, and the 
loacher reported no inhibition of effects over time 
Additionally. Condus et al. (1986) reported con- 
sistent y high effects in mnemonic instruction of 
vocabulary words over a 5-week period and a 
10-week delayed recall interval. It seems unlike- 
V. therefore, that novelty effects alone accounted 
lor observed performance differences. 

Unlike skills areas like reading and math, infor- 
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motion covered in content-area instruction does 
not necessanly build upon itself, but may be com- 
pletely different from week to week. Therefore, it 
poses special problems for LD students, who com- 
monly exhibit persistent memory problems (Baker, 
Ceci, 8c Herrmann, 1987; Swanson, 1987), as 
they may find learning such content frustrating and 
unrewarding. Furthermore, deficits in baste skills 
such as reading and writing may further inhibit LD 
students from being able to apply the same note- 
taking and studying skills as their nondisabled 
peeis. It is not surprising, then, that teachers have 
identified failure to learn and remember content- 
area information as one of the most important 
threats to mainstreaming in the secondary and 
middle schools (Schumaker, Deshler, Alley, 5c 
Warner, 1983). If learning disabled students are 
to successfully acquire content information, it Is 
important that they use effective learning strategies 
to compensate for deficits in memory, reading, and 
study skills. Mnemonic strategies such as those 
employed in the present study could be very useful. 

Further research is needed to replicate and ex- 
tend the results of this field evaluation. In fau, ef- 
forts are currently being undertaken along these 
lines (Masliopien 5c Scruggs, 1987b). Never- 
theless, results of this and pievious research 
studies suggest that mnemonic instruction has the 
potential to become an important component of 
special education for LD students. 
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Past research has documented the effectiveness of various elaborative 
techniques, such as the keyword method, in facilitating the initial acquisi- 
ret , e ? tl0n . °f lsol ued facts. However, little research exists in which 
different elaborative techniques have been incorporated within a compre- 
hensive model for teaching all relevant information within a specific 
o<ma</ar domain In the present investigation, a system of reconstructive 
elaborations was developed to adapt elaborative systems to different levels 
4 concreteness of information as well as different levels of meaningfulness 
( familiarity) to the learner. Such elaborations were developed for text- 
book information on World War l. This information was then taul 
individually to 30 mildly handicapped adolescents, who had been assigned 
at random to experimental or control conditions. Students in the Jperi- 

7 rZnl° n 7 d !“ 0n 0ulperformed students "* the control condition by a factor 
of nearly 2:1 on an immediate production test, and maintained a statist,- 
cally significant advantage over a 3-1 day delay interval on an identi ica- 

ZJmJX‘ZT M “ «m**H*ch 



Researchers interested in verbal learning have, over the past several 
ecades ’ de ^ el °Ped a substantial body of empirical data regarding the 
tanceof y Wh * cfa associations are effectively acquired. The impor- 
mrion f h « concret ^ess in the acquisition of such infor- 

5e d °?” e c m ! d 1 historicaily k-S" Glaze, 1928; Paivm & 

Yudle, 1966, Underwood & Schulz. 1960). Similarly, the importance of 
elaborations of the snmulus-response association has been weU docu- 

^ 'Z™ R ° hWer ’ 1968; Scr "*& & Mastro- 

Plen ’ l985t T a y |or & Turnure, 1979). This paper is concerned with the 
interaction of these three variables and how these variabTefnSit ^ 
mcoiporatKl wuhm a comprehensive model of content area learning 
Meaningfulness has been characterized as a function of the frequency of 
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associations that can be elicited by a subject from a given stimulus 
(Underwood & Schulz, 1960). Underwood and Schulz described familiarity 
as the most “natural” synonym of meaningfulness. Meaningful information 
consistently has been found to be more memorable than less meaningful 
information (Underwood & Schulz; Underwood, 1983). 

Concreteness has been characterized as the degree to which a particular 
nvrn c ^ a specific representational picture or image (Paivio. 
1 . ouch, a distinction, however, presumes that the to-be-learned infor- 

mation is meaningful (familiar) to the learner. If information is not 
amiliar, concrete versus abstract considerations are not relevant. For 
example, Chicago and William Henry Harrison are examples of concrete 
information. If learners are not familiar with these proper names, however 
they will not be able to evoke a particular image of these phenomena. 
Conversely, a picture of Chicago or Harrison will not elicit any particular 
name other than, perhaps, city or person) if such names are not familiar 
to the learner Generally, concrete information has been found to be more 
memorable than abstract information; additionally, pictured concrete in- 
formation has been found to be more memorable than verbally presented 
concrete or abstract information (Paivio; Paivio & Csapo, 1969). 

Elaboration, in associative learning, refers to the Unking component that 
connects stimulus and response terms. Jensen and Rohwer (1963), for 
example, have demonstrated that such meaningful, concrete verbal asso- 
n^Kcomb-glass can be faciUtated when mentally retarded learners are 
provided (or asked to generate) elaborations such as the comb is breaking 
the glass. Such elaborations have been demonstrated to be effective across 

T™in?Vr differences (Scruggs & Mastropieri, 1985; 

Taylor& Tumure, 1979). Odom and Nesbitt ( 1 974), among others, have 
provided information that pictured elaborations can have a very positive 
effect on associative learning. ^ 

pie above factors have been shown to be strongly related to learning 
and memory. Specifically, it seems Ukely that a given content that is at 
once meaningful, concrete, and weU elaborated is more Ukely to be 
a C ° nte c nt ^ “ un kmiliar, abstract,, and disjointed. It 
i * h yp 0tfa ^ed, fiirther, that meaningful, concrete information 
ould be remembered best; meaningful, abstract information would be 
remembered less weU; and that nonmeaningful information would be 
remembered the least. What appears unfortunate, however, is that impli- 
cauons from such research findings have not been readily translated into 
more effective educational methods and/or materials, particularly for 
garners charaaerized by failure to easily acquire such information. A 
major difficulty in using elaboration to improve instructional practice is 
>n applying such elaborations to relevant school content, a content that 
supemcially appears far removed from experimental associates such as 
como- glass or cowbail (Rohwer. 1968). Partly as a result of the problems 
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in developing effective elaborations for school learning, simpler strategies 
such as rehearsal became popular in facilitating associative learning of 
inefficient learners (Becker, Engelmann, Carnine, & Maggs. 1982; Mastro- 
pieri, Scruggs, & Levin, 1987b). 

Reconstructive Elaborations 

One possible means of adapting ecologically valid content to elaboration 
strategies is by transforming information into more memorable pictorial 
formats. The presently described model of reconstructive elaborations 
provides a means for reconstructing content area information into more 
meaningful, concrete forms, and pictorially depicting elaborations of stim- 
uli and responses. The manner in which specific information is recon- 
structed depends upon the level of meaningfulness or familiar ity to the 
learner and the level of concreteness of the information. Such reconstruc- 
tions can be characterized as acoustic, symbolic, or mimetic. Once recon- 
structed along these dimensions, as described below, pictorial elaborations 
can be provided. 



Acoustic Reconstructions 

Some information is not meaningful to the learner, although it may 
acoustically resemble information that is both meaningful and concrete. 
Such information includes unfamiliar names of people, places, and things, 
and unfamiliar vocabulary words. Such nonmeaningful information can 
be reconstructed by means of the keyword method (Atkinson, 1975) 
According to Mastropieri, Scruggs, and Levin (1985), “the recoding com- 
ponent of the keyword method serves to transform unfamiliar, nonmean- 
ingful stimuli into more meaningful entities” (p. 40). Using the keyword 
method, unfamiliar stimuli are reconstructed into concrete, meaningful 
acousnc representations (keywords), which are then elaborated with re- 
sponses by means of interactive pictures or images. For example, to learn 
tiiat the Greek root ptero- means winged ’ the stimulus ptero- is transformed 
into the concrete, meaningful, and acoustically similar tire, and pictured 
in an interactive elaboration (e.g., a picture of a tire with wings). When 
asked to retrieve the meaning of ptero-, the learner first thinks of the 
keyword (tire), retrieves the interactive picture (a tire with wings) and 
provides the response (winged). Initially employed with learners of average 
or above-average ability (Atkinson, 1975; Pressley, 1977; Pressley, Levin 
& Delaney, 1982), keyword and related mnemonics more recently have 
been shown to be extremely effective with handicapped or otherwise 
inefficient learners (Mastropieri &. Scruggs, 1987; Mastropieri, Scruggs &. 
Levin. 1985; Pressley &. Levin. 1987). 

Keyword-type mnemonic strategies have been successful in facilitating 
associauve learning for inefficient learners in a wide variety of content 
areas, including English vocabulary (Mastropieri. Scruggs. Levin. Gaffney, 
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& McLoone, 1985; Scruggs, Mastropieri, & Levin, 1985), foreign language 
vocabulary (McLoone, Scruggs, Mastropieri, & Zucker, 1986; Veit, 
Scruggs, & Mastropieri, 1986), geology (Mastropieri, 1983; Scruggs, Mas- 
tropieri, Levin, & Gaffney, 1985; Scruggs, Mastropieri, McLoone, Levin. 
& Morrison, 1987), and natural history (Mastropieri, Scruggs, & Levin. 
1987a; Veit et al., 1986). Such experimental treatments, compared with 
free study, imposed rehearsal or spatial organizing strategies (e.g., Scruggs, 
Mastropieri, Levin, McLoone, Gaffney, & Prater, 1986) have resulted in 
the largest effect sizes to date in the special education literature (Mastropieri 
& Scruggs, in press). 

As successful as the keyword method has been, however, it must be 
noted that this strategy is most useful when the stimulus term (e.g., 
rhodochrosite, saprophytic, Zimmerman) is nonmeaningful and unfamiliar 
to the learner. Although such unfamiliar information constitutes an im- 
portant component of content area learning (e.g., Who was William Henry 
Hamson?), it is by no means the only type of information taught in school. 
Much school learning requires the learning of new associations for mean- 
ingful, concrete information (e.g.. What were the principal crops of early 
American pioneers?), as well as new associations for meaningful, but 
abstract stimuli (e.g.. How did Washington’s taxation policies influence 
the Whiskey Rebellion?). Although one could, in principle, construct 
keywords of meaningful-abstract as well as meaningful-concrete informa- 
tion, it does not seem parsimonious to establish additional retrieval links 
when it may be possible to build upon the existing meaningfulness of the 
information. In order to efficiently accommodate the variety of associative 
information encountered in content area school learning, two additional 
reconstructive elaborations are critical: symbolic and mimetic. 

Symbolic Reconstructions 

Some to-be-leamed information is familiar to the learner, but is abstract, 
and therefore can not be easily pictured. Such information can be recon- 
structed symbolically and then depicted in a pictorial elaboration with its 
response. According to Paivio (1971), “the word religion may evoke an 
image of a church as an associative reaction, and a picture of a church 
might arouse religion as an associate, but both are likely to be mediated 
bv the implicit verbal associate church. This would be an instance of 
concretization of an abstract referent” (p. 60). Other instances of abstract 
information that can be symbolically reconstructed include liberty. U.S. 
policy , and Republicans, Once symbolized, the abstract stimulus can be 

depicted interacting with the response information in an elaborative illus- 
tration. 

Previous research on the keyword method has indicated that such 
symbolic encodings can be powerful facilitators of learning and memory, 
at least when used in conjunction with keywords. For example, Mastropi- 
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eh, Scruggs. Levin, and McLoone, (1985) employed symbolic reconstruc- 
tions to facilitate the learning of dichotomized mineral attributesiln order 
to teach that specific minerals could be classified as hard or soft «y mfr> i fr 
reconstructions were established whereby the meaningful but 'abstract 
attribute hard was represented by a picture of an old man, whereas sod 
was represented by a baby. In addition, Veit et al., (1986) developed 
symbolic reconstructions to represent attributes of dinosaurs. In this case, 
specific dinosaurs were depicted as representing the early, midd le, at late 
period of the Mesozoic era by picturing the keyword proxy for the dinosaur 
name in an early-moming, mid-day, or late-night setting. Additionally, the 
colors green and red were used to symbolize whether the dinosaur was a 
herbivore or carnivore, respectively. In all the above instances of symbolic 
reconstructions, however, the materials constituted lists of factual infor- 
mation not based upon any specific curriculum. Furthermore,, symbolic 
representations were always used in conjunction with a keyword strategy. 
In the context of the present model, symbolic representations need not 
interact with keyword mnemonic systems. 

Mimetic Reconstructions 

Some information is already concrete and meaningful to learners. In the 
psychological learning literature, such associates as comb-glass (Jensen & 
Rohwer, 1963), os foot-sun (Odom & Nesbitt, 1974) are presented together. 
Both associates may be familiar to subjects; what is necessary is that 
subjects learn that these items go together. In such cases, all that is necessary 
is that mimetic (representational) pictures depict the elaboration of stim- 
ulus and response information. Such information is found in content areas 
in which familiar attributes are linked with known phenomena and when 
the association itself is unknown. For example, some history texts (e.g., 
Rawls & Weeks, 1985) describe the fact that during World War I many 
soldiers became ill and died from diseases contracted in trenches. The 
terms trench and sick soldiers are concrete and meaningful to most learners. 
In this case, it is the connection between the two terms that may not be 
known. A mimetic reconstruction simply depicts trenches filled with sick 
soldiers to promote acquisition and recall of the response. World War I 
soldiers contracted diseases in the trenches. 

Mimetic illustrations have previously replaced keywords in studies in 
which the stimulus information was thought to be already meaningful and 
familiar to the learner, thereby rendering the acoustic reconstruction 
unnecessary. For example, in teaching information about minerals, 
Scruggs, Mastropieri, Levin, and Gaffney (1985) did not employ a keyword 
for diamond because diamond was already familiar and concrete to subjects 
in this invesugation. To show that diamond was used for cutting, a picture 
simply depicted a diamond being used for cutting. Because acoustic recon- 
structions were unnecessary (learners were simply told, e.g., “The keyword 
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for diamond is diamond"), experimental materials for diamond were 

— ■ - «= 

List Learning 

One additional characteristic of the three mnemonic systems described 
above „ that they are all intended to facilitate the acquSnoSe 
iwponses t° specific stimuli, similar to commonly found content area HL 
items. Although previous research has indicated that multiple attributes of 
a single stimulus (e.g., mineral or dinosaur names) can “pS o 

r98 e 5 r^S b r D ° nS (e - 8 -; Ma ^ 0pieri ’ ^ & McSne 

ievf^Ss^L Vlastxopien, Levin, & Gaffney, 1985), such information 
nevertheless, employed associative test items (e.g., What is the hardness 
level of calcite. What is the color of calcite? What is calcite used for’) In 
developing a model of relevance to all factual mfoanSon^TZ' a£ 

of ^nS-omari 6 3 mn f e h m ° nic Systfim ^ wouJd facilitate the retrieval 

atedSth^ i m PreSem mstance > names of countries associ- 
ated with each major European alliance prior to World War I. For retrieval 

a fil 2; letter mne monic strategy was incorporated 
a ° ““f 1 * (keyword) reconstruction of the (unfamiliar) name of 
each alliance. In this case, a keyword was developed for the name of each 

dtD S^k Ce ^ P0We,5| J J? ,iS keyWOrd -S -»5 

pr ° “ aC70aym for lhe » aIi0 " s involved in 
Purpose 

The purpose of the present investigation was to determine whether the 
presently described model of reconstructive elaboration^ aSommo! 

Whether mch an 0VCTaU modei would 
itS. ‘earning and delayed retention. With respect to the associative 

wh^S more ^? er h f P ° thesi2ed contrDl condition students 
levds^f m^n fi , tradltlon f 1 ‘nstrucnon would learn successively less as 
le els of meaningfulness and concreteness decreased (see above! Fn mn 

SS U W |h hypothesized 11131 students taught via reconstructive elabora- 
uons would maintain overall high levels of performance across different 

the nmSS ninSfillneSS !!l d concreteness of the target information bLuse 
die provided reconstruned elaborations were all meaningful and concrete 
Resulung between^ondition effea sizes for the productions^ 
predicted [o bo smalte. for U, e mimeuc uemi foj tbe -mtofc 

o 'ta o°f JS i° rll,e “°“ SUC ' K j“- Be =““ “dh nraiogiaan: iho^s*. 
to be Of cnncai importance to the school success of handicaoned nr 

iwrrr" 3 (Pr ? ley & Levin ’ 1987: Mastropieri, & Uvin 

* 987) ’ *e target populanon was drawn from a sample of mildly handi’ 
capped (learning disabled and mildly mentally handicapped) students 
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Method 

Subjects 

learning disabW OtSTw mMy^men^Uy”^ “S" 5 da ”’ Eed » 

basis ot persistent diflicuJties in learnin/ha dassified as LD oa the 
not attributable to overall defirits in imSL aadenU . C ^ 0r contrat - 
sensory impairment, or emotional Hkn.1+1 * D< ?’ cu ^ tura ^ deprivation, 
MiMH primarily on the basis oflQ scores dassified 

the mean with accompanying deficits in deviaaon s below 

had been referred for persistent learning da ^[ lve behavior. All students 
teachers, evaluated for learning disabilities n”^ t? by reguJar clas sroom 
ochool psychology and^STaa L^or * a 

multidisciplinary meeting anpnH^ k , on ^e basis of a 

a special educatton teacher, admims^tiv^nonlS t ^ Srudent ’ s teac ber, 
signed approval was le gall y nece«nrv ^ • • anda Parent, whose 
Although all students exhibited seveteat^er^^ fi°° ° f speciaJ “^ces. 

°f this diificulty on Individual Frlnr-it i D de ^ aenc,es » stated sources 
students were Led idlSd^ h^^ • <**> for LD 

cognitive proeesoing SSS^fSS'ff £ “ enU0 ' ,a, <M "“- 
language ability. The samDle wa* imnnw w US ° ex P ressive or receptive 
teristics typically found in spedal educatin° represent a ran Se of charac- 
broad support for the model^effet^ve dassrooms “ d Provide 
The average age of the sam’ple was 15 i ten - 
1 1 eighth graders, 10 ninth graders U a, 1 2 months) ’ “d included 
23 had been classified LD- ~> h-iri k Sraders. Of the students, 

63% (19) were mie Tw? of £*£5 ' ^ r MiMH - ?' the sample, 
the remaining students were white AveraaT W ° f h ^ lsp r anic background; 
for Children— Revised IQ was 86 4 IateiIi8ence ScaJ « 

score for reading, according to the Worvwir Tu gnide equivalent 

Banery, was 5.2 (SD= 1.7) or 300^x1™?/°^“° Psycho -Educational 
on average. Mean grade equivLem ™ r y J?" Mow ^el. 
Math test, was 5.9 (SD » i q\ ^ , 0r mat ^» according to the Key 

in both areas, and had been atte^Sf ^ ""f f 3 ** SUbstanUal dencits 
tbeir years in school. Although all the greater pan of 

basic skills, students chosen for this invL ^ Speaai ^“““on in 
mainstream content area classes esugatton were also attending 
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Two sets of materials were develoned far rh, c • 
mental and control conditions EarhL * Lhls . mveslI S au °n. for ex pen- 
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a commonly used U.S. history textbook (Rawls & Weeks, 1985). The first 
2 pages provided introductory information and a practice example. The 
3rd and 30th pages contained a preview and review, respectively of 
unfamiliar names and vocabulary words. Pages 4 and 5 described prewar 
alliance systems and listed the countries in each alliance. Pages 6 through 

f f n T t l tiv f descri P tions important people, places, and events 
of World War L Both sets of materials employed the same format, with 
one major fart or list of facts per page, one illustration per page that 
referred to the fart or facts, and a narrative description of the target 
information that was identical for both conditions. Reading level of the 
text passages was assessed at about 6.3, using Fry’s (1968) formula. An 
example of text used in both conditions is: 



World War I was the first major war in which airplanes were used. Both 
sides used them to bomb enemy-held towns, to scout out enemy positions 
and to locate enemy warships. Seventy-one Americans became “aces," 
pilots who shot down five or more enemy planes. One of the heroes of 
the war was Captain Eddie Rickenbacker, an ace who shot down 
German aircrafts. 

The texts also employed prompts on each page to refer to the illustration 
al hough specific strategy information differed as a function of experimen- 
tal condition. The final page consisted of a summary statement and a 
reminder to think back to previous pictures and text when retrieving 
intormation, and was identical for both conditions. 

In addiuon, two tests were developed that were identical for both 
condmons The first was a production test and consisted of 26 directed 
qurauons from the text on the major facts. These test items corresponded 

i k C | C1 ^? t mearun Shfi' concret e (e.g.. How were tanks used in World War 
Ibatties.), eight meaningful-abstract (e.g. Why were Americans more 

'k ^ Powers?) - d 8h £ nonmeaningful (e.g, Who was 
r^p kenb f ker?) ’ ^ tW0 Senal M fe*. Name the countries in the 
, , Pow .^ n) ,tems 311(1 Prompted within the lesson. The second, 
and rn ^ was 30 ,dentificati on test and employed multiple-choice 

test An ?H^fi 0nnatS r t0 “““ ^ items ® on the production 
test. An idenuficanon format was selected for the delayed recall test out of 

concern for possible floor effects that might have resulted from a delayed 
administration of the production test. 

Experimental (reconstructive elaboration) condition. The first page of the 

" P t ei ^™ enUl condino ° 1x3011161 explained the nature of the task and stated 
tiiat different types of pictures were going to be presented to help the 

l^i L rcmem r 6 information - 0q ^ next page, an example of the 
ke^Avord strategy was provided. The example explained that World War I 
stoned when CJavnlo Princip assassinated a leader of Austria-Hungarv To 
remember the information, the text explained, an acoustically similar 
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keyword for Pnncip (prince) was provided, and a picture was DresMir«* s 
«Jich a prince was depicted assassinating a leader of 
The remainder of the text on that page provided i 

muon nod practice adoring tira pueeLti 

5^2 ZS?*”* £“ ft ° m “W infonuau^ f*S 

keywords had been constructed and provided orarrirc rm c„„r~i , cn 

W< FoUowf M Rickenbacker = linebacker, George M. Colmn = con^)* 
Following the page of keyword information were 26 pages of Set 
information, of which 2 pages contained multiple-item SLtTS 

sponses* The fW ?®“ 24 H Pag “ "° nUllned astern (associative) re- 
and All Vd p 6x31 ~„ pa8eS descnbed countries in the Central Powers 
and Allied Powers alliances and provided a mnemonic first letter strategy 

and accompanying picture for each. For example, to learn that the CenuS 
Powers were represented by Turkey, Austria-Hungary, and Germany stu- 

SanTn "*"»«»*» ofSL Powem <3S 

to think of the keyword Central Park and think of the picture of 2 
Ug ln Central Park * Ttey were then told that the word /ap was a 

~ S - -p - 

wasdef S ^eLtora^nsT^nOTiten^ 

re^resentedTn ^ ^ exlent 10 whicfa ^et information could be literally 
p ‘7 ure ’ St ven that it was likely to be familiar to learner/ 
Level of meaningfulness of the target information was established through 
extensive pilot testing with smderm nf ,h» ‘ c mrougn 

For example, to teach that German submarines could not comTtoTe 

being shot bv the'd^rt f C ? nDan ™ bmann e ™ng to the surface and 
those Satororfd^n?^ 1130 . “ enemy ^ Symbolic elaborations were 
S r of meantngftil-abstraa stimulus 

ESnriJS f e ^ mple ’ ,0 teacb ^ ^e United States at 

r ^ sr„?ss s? r r Eu r- us - 

wnc chnu/n c, p««ure or uncle Sam. In a hne drawing. Unde Sam 
Europe in whkrW? ° D **“ Amencan ^ of a globe, looking over to 
acomic ei/bo ?,; , W “ ra ? n8, “ d ““S- “ It,s not my fight." Finally, 
elaboraUons were those that provided a pictorial interaction of 
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nonraeaningful, unfamiliar stimuli with their responses. The keyword 
method was used to transform nonmeaningful stimuli into acoustical! v 
similar proxies, and interactive pictures were provided in the manner 
described in the Gavrilo Princip example, above. 

The eight numerically, eight symbolically, and eight acoustically recon- 
structed pictures were presented in order consistent with chronological 
events, but were intermixed throughout the narrative. Each page contained 
a narrative description of the information, a line drawing of the elaboration 
and retneval instructions. Following these pictures, a one-page review of 
unfamiliar names, words, and accompanying keywords was provided (with- 
out reference to response information or elaborative pictures). 

Control condition. The control condition materials paralleled the exper- 
imental condition materials with respect to the order of item presentation 
the content covered, the textual information for all items (excluding 
strategy information), and the number of pages. Page 1 explained that the 
forthcoming information concerned World War I and that a variety of 
pictures and maps would be shown along with the text passage to help 
facilitate learning. Page 2 provided the identical passage regarding Princip’s 
assassinanon of the leader of Austria-Hungary; however, the retrieval 
instructions (ta think back to the picture to help remember the infonna- 
non) made no mention of the keyword method, and the illustration 
accompanying die passage was a line drawing of Gavrilo Princip. Page 3 
provided a listing of the nonmeaningful words and names as in the 
experimental condition, without the inclusion of corresponding keywords 
Learners were provided practice at pronouncing and looking at the names 
rather than learning keywords. The next 26 pages contained the target 
information. Pages 4 and 5 presented information on the alliance systems 
and provided map line drawings with the countries in each system labeled. 
Pages 6 through 29 contained the passages parallel in form to those in the 
experimental condition, with the exception that all illustrations were 
representanonal, rather than reconstructive, and depicted the stimulus or 
response infonnauon, without an interactive elaboration, regardless of 
item type. For example, the illustration for the German submarine simply 
depicted a German inside his submarine while he was looking through a 
penscope. Items revolving names of World War I figures included line 
drawings of those figures. Maps indicating the countries involved in each 
alliance accompanied the passages on the Central and Allied Powers 
Following the narrauve information, a final page reiterated un familiar 
names and words (without reference to responses to these items) as in the 
v'uLT menUl1 con tiition, with the exception that keywords were not pro- 

Procedure 

Students were stratified by grade level and assigned at random to 
experimental or control conditions. All students participated individuailv 
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As students entered a quiet area away from their classroom, in the same 
school, they were provided with individual instruction by one of four 
trained experimenters (three female, one male), each of whom aw an 
equivalent number of students from each condition. Experimenters read 
each page to each student, who was asked to read along silently and attend 
to lilustrauons when directed. Experimenters followed written materials 
verbatim, questioned learners as provided in the text, and provided feed- 
back and Questioning, when nec essar y. 

Time on task was equated across groups, with students in each condition 
receiving the same amount of time on each page of the booklet. These 
times were not constant for each page but varied as a function of mean- 
ingfulness of the information and the relative speed the information could 
be conveyed, determined from pilot testing. Time per page ranged from 

•Y l °,c mm ’ 13 s for introduction, summary, and practice pages; and 
either 45 s or 60 s for target information. Individual page times were 
written in the upper right hand comer of each page; the cumulative time 
was written in the lower right hand corner. These written times were used 
as a guide for experimenters to direct the pace of the presentation and to 
ensure its consistency across conditions. Overall, all students, experimental 
and control, received 28 mm of instruction, including 4.5 min of intro- 
auction and practice information. 1 

Alter the instructional period, students were given a 90-s filler activity 
in which they were asked to write their name, age, birth date, grade 
homeroom teacher’s name, and school on an envelope. Students in both 
condinons were then given identical directions including; “This test is hard 
and you are not expected to get all the items correct. Please just really trv 
your best. Immediately alter this, each student was administered the 
immediate production test, in which they were asked to name the countries 
in each of the two alliances and answer each of the 24 target information 
questions. Either 3 or 4 days later (delay interval was equivalent across 
condinons), students were given the surprise recall test. Three students 
(one experimental, two control) were absent during implementation of the 
delayed recall measure and were given the measure I day later. A fourth 
student was absent tor over a week aner the immediate production test 
and therefore was not included in the delayed identification test. 



Scoring 

On the immediate production test, students were awarded one point for 
each answer that provided information considered to be of critical impor- 
tance to e test item. Incomplete but partially correct answers were given 
p ° mL Answers were tlra scored by two independent raters, unaware of 
condmon membership, who discussed scoring convenuons prior to and 
subsequent to scoring, and reached 99^o agreement on a random sample 
-• o ot tesis. Each of the 24 associative items was awarded either 0 
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points, h point, or! point. For each of the two serial recall items referring 
to countries ,n either alliance, responses were given 1 point for each of 
four Allied Powers correctly named, and 1 point for each of three Central 
Powers correctly named, for a possible total of 7 points. The 31-item 
delayed recall identification test was scored independently bv two scorers 
unaware of experimental condition who reached 100% agreement. 

Results 

Means and standard deviations for each are given in Table 1 For the 
immediate production test, data were entered into a muldvariate analysis 
of variance (MANOVA) with each of the four item types ^ Sm 
variables. These four item types were (a) serial list, (b) meaningful concrete 
clmeamngfiiiabstract, and (d) nonmeaningfiii. The resulting muldvariate 
effect was significant, F( 1, 28) = 23.38, p<.00l. Subsequent univandt * 

/ = f ° r 63011 ' tem type ’ ts ( 28 ) of 2.32 

\? , 2 ^ [? ~ - 025 )> 2 - 40 (P ~ 002), and 4.57 (p = .000) respec- 

tively, for serial list, meaningful-concrete, meaningful-abstract, a’ndTon- 
meamngful items. Obtained mean<lifference effect sizes, shown in Table 

; *Z^ r ' >, \ a r e “T 3 *' item w* ^ ^ 

as the level of meanmgfulness and concreteness decreased, as predicted 

of 1 , ?, 5 ?'? ° n thC d6lay6d ldentification test were compared bv means 
of a r test. Again, students in the experimental condidon significantly 
outperformed students in the control condidon, r(27) = 2.22, p = 035 

Discussion 

t resulls °f this investigation suggest that the use of reconstrucdve 

dnmT r “ descnbed “ this P a P er can facilitate acquisition of an entire 
domain o content area information by handicapped learners. Validity for 
the model was supported by the fact that such students provide! with 
reconstructive elaborauons outperformed control students bv a fotor of 



table i 



Means, standard deviations . and effect sizes fES) 




Experimental 


Control 


ES 




mean 


mean 


Item type (immediate test) 








Serial list 


3.9(13) 
6.4(1.:) 
40(1.5) 
4.6 (1.3) 


2.1 (1.3) 
43(2.0) 
2.1 (1.6) 
1.6(1. 3) 




Meaningriil concrete 
Meaningful abstract 
Low meaning 
Total test type 


1.00 
SO 
1.19 
1 .67 


Immediate {production) 
Delayed (identification) 


13.9(5.3) 
21.6 (5.3) 


10.6 (3.9) 
17.3 (4.5) 


113 

.96 


. standard deviauons in parentheses. 
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nearly 2: 1 on immediate production recall, as well as the fact that increasine 
effect sizes paralleled decreasing levels of meaningfulness and concreteness 8 
aspredtcted. These increasing effect sizes appSTto hTve 

decreasing penormance in the control condition, as information became 
less concrete and meaningful. 

In addition to the single-response item types, a mnemonic first-letter 
strategy was included in the materials because this type of prompted list 
response is frequently called for in content area learning and the strategy 
is an appropriate one. given that responses are familiar and each list 

Scm^sTos?^ 131 ^ (by dab0ratl0n) t0 its sdmu]us (Mastropieri & 
Soniggs. 1987). This strategy was also found to be effective 

Resuits of the delayed recall test indicated that positive effects of the 

reconstructive elaborations were still evidenced several days after initial 

TakCD together mlh P ositive flayed recall effects obtained 
iQSi c mD f“° mC lnvesu § at ‘ons with LD populations (Mastropieri 

aTldSfiTSf' V > tr ° Pien ’ McLoone ’ Levin ’ & Morrison, 1987; Veit et 
ah, 1986), these effects provide further evidence for the potential of such 
elaboranons in facilitating long-term, as well as immediate recall 
Previous research has documented the potential power of such mne- 

” mfidlv h^nH eS “ h C key T° rd meth ° d “ improm § die school learning 
Nev^Lr aPP StU ? eDlS {Mastr °P' en ’ Scruggs, & Levin, 1985) 

. e enhele ss, an important limitation of the keyword method is its restric 
uon to items (typically, names of things) that aTunfamihV to t^e iSSr' 

slTn7ZV^r hle t °? ** ° f intent (raSie^n 
methnH of f“ t ° rmauon ). 11 ‘s necessary to incorporate the kevword 
method within the larger context of elaboration in school learning. Within 

tbo^nsTS ? mime d c ’ symbolic, and acoustic reconstru^e 
elaborations, it has been seen that ecologically valid content can be 

effectively adapted, with substantial gains in learning efficiency Such an 

mildlThandi/f * f0T ^ 0ae conclusion, as it was uncertain whether 
mildly handicapped learners would be able to make use of different 

^hJL s St hin , h tbe “ me IC5S0n " i ‘ h0,u 

make etTHen, ^ ^ invesu S auon suggest that such learners can 

SatcK oflhnnf 3 V3nety ° dab0ratl0ns t0 marke dly improve their 
cnances of school success in content area classes. 

aswelf^cum^l.^r 1 Provide ‘implications for teachers 

entlv exist for Hit V f 0pers ‘ because few mnemonic materials pres- 
thcmsp’i f classroom learning experiences, it is possible that teachers 

elaborations 03 Vf 3dapt lm P ortant content via the model of reconstructive 
fnfl^ 111(1 Scni Sgs (1989) have described procedures 

model S^. S ^° COmem aDd adapdnS il 10 d* presently described 
model. Sp ecial educauon teachers have recentlv applied these procedures 
to deve.op materials and to teach critical content in anatomv (Whinake- 
Mastropieri. & Scruggs. 1988). life science (Mastropieri. ’ Emiric^ i 
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Scruggs. 1988), and social studies (Plummer, Mastropieri, & Scruggs. 1988) 

In order to develop pictorial elaborations, teachers used stick figures! 
cutouts from magazines, or volunteer high school an students. In all cases 
students taught via reconstructive elaborations outperformed students 
taught by more traditional methods. 

As we have argued previously, mnemonic instruction should not be 
regarded as a panacea for inefficient learners. Additional instructional 
strategies may be necessary to promote ;7uency of responding (Mastropieri 
& Scruggs, 1987), and application of learned information in appropriate 
contexts (Scruggs &. Mastropieri, 1988). With respect to the present instruc- 
tional objective, however, that students efficiently acquire important con- 
tent area information, the experimental treatment was highly successful 
The present results suggest that a system of reconstructive elaborations' 
based upon a textual analysis of concreteness and meaningfulness mav 
provide a model whereby all elements of content area learning can be 
improved. Future research can help provide further information on and 
possible extensions of, this model. 
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Note 

During implementation. 4 of the 30 students exceeded or fell short of the 
implementation period by 1 to 2 min; however, these times did not varv as a 
funcuon ot condition, and the overall implementation time was identical for the 
two groups, n addition, 2 students were dropped due to interruptions during the 
experimental session (e.g. t lire drill). 5 
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THE CASE FOR MNEMONIC INSTRUCTION: 
FROM LABORATORY RESEARCH 
TO CLASSROOM APPLICATIONS 



l hit .midi- tk‘M rihcN t lie * lt.*^it*is and execution of 
a ci italic hotly id research lifting, as an exam 
|ilc. i he muhoiV own mnemonic strategy reseat eh. 
We ilest rihe tin- evolution ol iliis research, hum 
theurv (triwrti lahoiaiorv research to loug-icnii 
tlassrootn applications of the eileuiveiiess of 
citniciihimrelt-vam uiiieuiouic strategics. \\e 
argne that tliliereiii experimental materials. 



Thomas E. Scruggs 
Margo A. Mastropieri 
Purdue University 

lerem implementation procedures, and diifereut 
experittietital designs are necessarv at diltcrem 
stages ol the development ol this research, and 
provide examples io support our positions. 
Mnalh. ue describe (In: necessary conirihmioii of 
other. independent researchers in supporting die 
external validity ol the lindings. 



O'c. i lie pas. decade, ihc authors have completed a uumhet of experimental 

vesu gallons concerning nine (me rye, that icing) strategy use in excel). 

nonal populations. I hese investigations have taken us from initial explorations 
• d spontaneous strategy use hy gifted adolescents to I, road implementation of a 
variety •>( powerful mnemonic strategies that dramatically enhanced the classroom 
success of learning .lisahled (U)> and n.ihlly nieniallv handicapped students. These 
1 1 ml mgs have also been supported by .niter indepemlent researchers, pnmariiv 
m dissertation research. Although we believe that there is an important need for 

, ; cSoarC '' "sc in except ionul populations, we also 

chttc that ue have reached a in our research where we can offer whole- 

leaned support for the use of ieclmii|ues in .he teaching of nnldlv 

liandu.a j)j)cd Nitulcms. 

I lie evolution ol the research documenting the effectiveness of morn 

stiategy use has lolh.wed a relatively systematic and logical progression. I his pro- 
gression has provided for a substantial number of replications as well as a.lcli 
nonal extensions of previous findings. I hese studios taken as a whole, ra.l.cr than 

separately. provide the strongest support for the clloctivencss of emonic ins. rue 

loiial ieclnn(|ues. file overall rationale hehin.l these individual studies, however 
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l "! ,, '" a,s ,M :' h in " ,c 'l>«--‘ l-'l education and educational psvvhologv li.craiu.es. 
k un.o.iilahh to some leaders. In addition, dilferences in journal turnaround 
nine have resulted in discrepancies Ihiwccii time of execution ami .hue of puhlica- 
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lion olmanv of these studies. Previous reviews of mnemonic instructional research 
in special education te.g.. Masiropicri wC- Scruggs. in press; Masiropicri. Scruggs. 
& Levin. I ‘J.SA.i. 1 9871 >: Scrubs & Umfenberg. lMSli: Scruggs. Masiropicri. & Levin; 
1987) arc either outdated or Tail lo address dircctlv the decisions we made in 
attempting to establish a credible line oT research in this area. 

|‘he purpose oTthis article is to present the case Tor mnemonic instruction, based 
on our nearly decade-long program of research. In doing so. we provide a rationale 
for our choice of learning tasks. designs, and implementation formats. We argue 
that research designs, materials, and procedures used at the beginning ol a line 
of research will necessarily differ from designs, materials, and procedures used 
at later stages in the research, and offer our justification for these differences. 
We also attempt to support our own position that research intended to inthtenee 
instructional practice should he designed as a long series ot individual hut 
interdependent investigations, rather than one or two major studies that attempt 
to answer most or all relevant research i|uesiionsat once, finally, we describe the 
findings of independent researchers who have also explored mnemonic strategies 
and discuss the necessary role of independent replication and extension. 

FOUNDATIONS 

Meaningfulness Concreteness, and Elaboration 

Theoretical and empirical foundations for the use ol mnemonic strategies with 
exceptional populations have been provided from die experimental learning 
literature, as well as literature documenting learning deficiencies id' exceptional 
populations. For iiumv years, researchers (e g.. Underwood & Schui/.. M)bO) have 
reported that learning is strongly inthienccd bv inrun ingfulnrss. That is. the more 
meaningful information is, the more easily it is acquired. (Underwood Schulz, 
hMO. described familimitx as a ‘natural'’ synonym of meaningful ness.) It has also 
been reported (e.g.. Paivio, 1 * 1 7 1 ) t lint amoYtmess plays an important role in learn- 
ing success, and that semantic rluhoruiinn of stimulus and response information 
(e.g.. Rohwer. Raines, F.olf, & Wagner. 11)77) is known to facilitate associative recall. 
Taken together, these theories tas well as common sense) suggest that concrete, 
meaningful (or Tamilian, elaborated inhu mation will he more easily learned than, 
for example, uomneaniiigfttl (or unfamiliar), abstract, and unelahorated informa- 
tion. Unfortunately, in the reality of school learning students arc likely to find 
that information to be learned is more aptly described In the latter characteri- 
zations. 

In cli vidua! Differences 

How do concreteness, meaningluhiess. and elaboration interact with individual 
differences:* In a series of investigations involving higldv able (gifted) as well as 
more i\ picul learners. Scruggs ( l IIIS'J). Scruggs and ( !olm ( IdNS). and Scruggs and 
Masiropicri \ l reported that, when coitlronied with pairs of unfamiliar 
paralogs (nonsense words) to learn, highlv able learners were able to reconstruct 
these imtamiliar elements into more meauiiigtul units, and effectively elaborate 
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them with ihrir associate rlcmeuts. n> a greater extent than wen* mure typical 
learners »»! their own age. l or example. given the paralog pair U( )I)KIN-N( )S I AW 
to learn. i\ pical junior high school students were likely u> report. “I said I lie words 
over and over to iiivscll." Their jilted counterparts. i >n the other hand, w ere more 
likelv to report effective: reconstructions and elaborations, such as. 1 thought. 

I be B( )I)v has a X< )So.‘ “ Such a reconstruction transforms csseutiallv nonsense 
words into concrete. meaningful representations and effectively elaborates stimulus 
with response information to facilitate later retrieval. When asked lor the associate 
of liODKIX. then, the learner can think of the reconstructed HOIK and ensile 
remember the mean i 114! ull\ elaborated response. When students reported using 
>iK.h strategies, their probability of remembering the word pair was nun h greater 
than when thev reported lower level strategies, such as rehearsal, which did not 
take incaiiingfuluess. concreteness, or elaboration into account. 

Supported bv the experimental learning literature, we saw that independent 
reconstructive and elaborative strategy use predicted learning, to a similar degree, 
in both average and bigb abilitv groups. What differentiated the groups was tin- 
relative ability to spontaneously generate such strategies. The gifted students scored 
higher because ol their abilitv 10 create these strategies more Irequeuth than did 
their more typical age peers. These investigations did not demonstrate that such 
strategies could he provided to learners to increase their learning, or that learners 
could he taught to generate independently siu.li strategies. However, thev did >ug* 
gest that independent strategy use. along the dimensions of mean ingl illness, con- 
creteness. and elaboration, was strongly predictive of learning success (more so 
than ‘‘ability" characterizations of students* ami would he a fruitful avenue for 
tuiure research. In addition, similar research previously conducted with meutallv 
retarded learners tsce Taylor X Turuurc. 1079 . Idr a review) had suggested that 
similar deficiencies in strategy use differentiated inildlv meutallv handicapped 
from more typical learners, and that provision of appropriate elaborations 
facilitated their performance on these experimental learning tasks. 

Stratiyfy Deficits. More recently, researchers investigating cognitive strategies used 
I > v learning disabled students have reported deficiencies in spontaneous genera- 
tion ol effective metnorv sti.uegirs. Researchers such as ( a*ci te.g., baker, (‘.eri, 
X; Ikrniiaun. I 1 LS 7 : feci. lON.n have suggested dial the field could more profitably 
investigate the type of learning strategics that could be taught to 1.1) students, 
rather than. Tor example, more global investigations of general processing deficits. 

biMe.ut <»l .Atls « ic ui mu iuicrv niiMiii (tl.nis dial ,uv aiiow-d .11 11-11u.-d1.1dnt; .1 f 1 oulaal msiiil »ii- 
<n ntni* 11*111. a ii n at* |n«ai(aiiii- .i|»|u«i.n li in tiiildrcu \udi >«* 1 1 1.1 1 1 1 ic* j>KMcsNiin; aiilii iuu>' ... i> in 
1 ram |iiii|iu>i\(- iuioi 1n.1i m ui-|h < m t-sdiu: mi .ingu-s like l'I.iImu .niw em « •« 1 i 1 iv* . \ in inking. .1 in k ip.11 imi. 
oju- : riir.ir>.il. .nut *><1 mi. d !«-ri. |». 'J I h 

It had also become clear that training designed to remediate such hvpotiiesi/ed 
processing deficits as perceptual-motor, modaliiv. or psvcholinguisiic abilities had 
failed tKavalc jc Furness. I9N."0. .md that it mav be most profitable to turn research 
attention to the direct training «>l the cognitive processes used in learning and 
remembering spci die components oi school-relevant information. In addition 10 
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a stronger theoretical grounding, strategy-deficit theories had more specific impli- 
cations for teaching than did more general processing theories. 

Some earlier elaboration research had been conducted with exceptional popula- 
tions but. in spite ot being widely cited, failed to produce am significant impact 
on educational practice. Jensen and Rowher (1963) trained mildly mentally handi- 
capped adults to learn pairs of concrete, meaningful information (e g.. FROG- 
POCKET, COW-BALL) by creating sentences that effectively elaborated the two 
terms (eg., "A frog jumped in the pocket." or. "The cow kicked the half). Trained 
subjects learned many more word pairs in the same amount of time than untrained 
subjects; however, the instructional implications of such research were uncertain 
due to t lie lack of content validity of the experimental materials: Exactlv what 
school learning tasks could such experimental tasks be said to represent? The 
history of verbal elaboration research in the 1960s and 1970s (see Taylor Sc 
Turnure. 1979) suggests that researchers at that time were primarily interested 
in addressing more basic research questions involving optimizing performance 
or inducing strategy transfer on experimental lists, rather than exploring school 
relevant applications of these findings. 

Possibly due to the lack of such task relevance, models of special education 
instruction derived at least in part from behavioral, rehearsal-based theories 
(Thorndike. 1931) began to replace process training instruction (Becker. Engel- 
maim. Gamine. Sc Maggs, 1982). We have argued that rehearsal models, by mak- 
ing use of extensive repetitions, do facilitate learning in the long run l>v promoting 
a kind of familiarity; however, instructional models that effectively link new. 
unfamiliar information to a previously established knowledge base of concrete, 
meaningful information are more likely to result in rapid, efficient acquisition 
of school-relevant content. 

INITIAL LABORATORY INVESTIGATIONS 

Based upon previous research with normal and exceptional learners, it seemed 
that strategy use, either externally provided or spontaneously generated, would 
be more likely to positively influence learning than would more global process 
interventions, such as perceptual motor training, or behaviorallv oriented inter- 
ventions that rely upon rehearsal and externally provided reinforcement. But what 
strategic intervention could deal with the previously reported difficulties with task 
relevance? Reconstructive mnemonic strategies such us the kevword and pegword 
methods held great promise. 

The keyword method had been described previously in popular inemorv- 
improvement hooks d.orayne ie Lucas. 19/1); however, it was first investigated 
scientifically by Atkinson (1975). in the learning of foreign vocabularv words. In 
learning that the Spanish word carta means letter." for example, die learner is 
first shown (or prompted to generate):! keyword for carta. Since carta is seman- 
licallv iionmeaninglut to a novice learner, the onlv dimension for meaningful 
reconstruction is acoustic, lit other words, at diis point the onlv thing the learner 
knows about carta is its sound. Ill this case, can is a good kevword for carta, because 
it is acousticallv similar to the target word and is concrete, and therefore easilv 
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pictured. An elahorative picture, then, could show a letter (definition of carta i in 
a grocery can i keyword lor carta). What is elaborated, then, is not the stimulus 
and the response, hut a concrete, meaningful proxy acoustically tied to the stimulus 
tcana) etteaively elaborated (shown interacting) with the response (a postal letter} 
(lor more examples see Mastropieri. l‘)88). 

Similarly, the pegword strategy (Bower. I il/0; Miller, Galanter. & Prihhatn. IUH0) 
employs acoustic rhyming reconstructions for numbers (one is bun, two is s/ioc, 
ihree is tree, etc.), which are then elaborated with corresponding numbered or 
ordered information. Lebraio and fcll I is ( MJ7-I) employed these strategies with a 
sample ol mentally retarded learners and concluded that the strategy had been 
verv eifective lor facilitating recall of number-word pairs. 



Iinui'ctv mnemonics ma\ l»c a (tower hi I tool in increasing learning and retention uf educational 
materials, maiiv ot whicii uiu.it lie learned in a row fashion. In view ot ifu* poverty ot truly iptciui traiuine 
and educational methods lot retarded persons, this method hears careful and intensive Ntudv. 
ipp. T 1 2-7 13) 

Similar to the Jensen and Rohwer ( IlHiB) investigation, the experimental mate 
rials used (e.g. f l — car, *2— flag, A— clock) provided an effective test of the strategy 
but tailed to demonstrate educational relevance. However, we considered keyword 
and pcgwoid stiategies potentially very important, because the reconstructive 
component could help transform unfamiliar school relevant content into familiar, 
coucietc proxies, while the elaboration component could help assure a strong 
association between known and unknown information. We therefore began a senes 
of investigations directed toward evaluating school-relevant applications of these 
strategies with exceptional populations. 

Design Considerations 

lu our initial investigations, we were concerned with determining whether 
school-relevant mnemonic strategies could ever he effective with exceptional 
Icarueis. At this initial stage of a program of research, it is important ihai the 
t eseat ch design he as tight I v count diet 1 as possible, so t ha t anv I tenet it oft he par- 
ticular touching technique might be noticed, lo avoid a fype II error (i.e.. t hat 
tangible differences due to treatment are not observed), it is important to do 
everything possible to maximize treatment effectiveness, fhese manipulations 
could include the following: 

1. One-to-one teaching and testing situations, using trained experimenters, allow 
tot the least possible experimental error from such extraneous variables .is atten- 
tion. inappropriate hehawor. peer interaction, or less-than-optimal imple- 
mentation. Additionally, individual implcntaiions allow for completely random 
assignment to iicuuucut conditions and avoid '‘independence eoucerus that arise 
when treatments are administered in groups. 

Biiel. intensive experimental sessions reduce the possibility of experimen- 
tal error due to interference, fatigue, or declining attention. 

A. Experimental materials that lest only the effectiveness of the strategies iti 
tpiestion. and w hich are thought to be highly unfamiliar in learners, will maximize 
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u eat me nt effectiveness. Materials that are likely to be Familiar or even partially 
tamiliar can introduce experimental error due to prior knowledge. That is. the 
subject responds correctly not because of the effectiveness of the teaching strategy, 
but because he or she already knows die information being taught. Random assign- 
ment to treatment groups can reduce concerns of differential effects of prior 
knowledge; however, if subjects already know, for example, 20% of the experi- 
mental content, that previously learned information will not discriminate among 
treatments and will reduce the experimental power of the design. 

4. Treatments should be only one session in length. Treatments that last longer 
than one session are vulnerable to subject attrition, which can seriously threaten 
the validity of any findings. Longer treatments are also vulnerable to anv infor- 
mation or attitudes the student may acquire between treatment sessions. For 
instance, a student may become interested in the information being taught and 
read about it at home, between sessions. It is also possible that students taught 
certain information over time could discuss this information among themselves 
between sessions. At best, this could invalidate assumptions of “independence”; 
at worst, it could represent across treatment contamination (e.g.. if students receiv- 
ing an experimental treatment explain this treatment to control group students). 
Any ot these possibilities could seriously compromise conclusions of a particular 
investigation. On the other hand, one-session treatments afford no such possibil- 
ities tor validity threats, especially if students are monitored while the treatment 
is being conducted, assuring that students who have just relieved the experimen- 
tal treatment do not have the opportunity to interact with students who have not 
had the treatment. 

5. It is also helpful, at this early stage of a research program, to employ only 
a small number of treatment conditions, for example, just two or three treatments. 
Such a small number of treatment conditions allows for greater statistical power 
on necessary pairwise comparisons. Although limiting the number of treatment 
conditions also limits the number ot research questions that can be addressed, 
additional experiments can be planned to address additional questions. 

Task Considerations 

We employed designs containing the above mentioned features in conducting 
out initial mnemonic investigations. One ot out first experimental tasks was learn- 
ing the hardness levels of North American minerals, according to Mob’s scale. 

1 he mineral hardness scale is ordinal, in which a higher number denotes a harder 
tnineial. For instance, any mineral with hardness level b is harder than any mineral 
with hardness level 5. The scale ranges from I to 10, with diamond, the hardest 
mineral, representing the only instance of hardness level 10. We chose the learning 
of mineral hardness levels tor several reasons. First, they were, we felt, virtually 
certain to be unknown by out targeted populations of learning disabled and mildly 
mentally handicapped students of junior high school age. Second, they afforded 
an excellent test ot die utility ot both keyword anti pegword strategies, since learn- 
ing mineral hardness levels would involve learning both a keyword for the mineral 
name and a pegword for the associated hardness number. Third, although it is 
difficult to assert that learning and remembering mineral hardness levels is a 
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■ ' picai” school learning task j it was. however. among the objectives ot the district 
v\e worked in>. it did represent a significant advance toward classroom-relevant 
materials From the earlier experimental associates, such as FR()(i-PO( !KET 
.»r --LADDER. 

Research on Mineral Hardness Levels 

in an initial investigation (Mastrnpieri. 198:*. reported in Mastropieri. Scruggs. 

Lex in. l!)85h). Li) students u ere ass tgned at ra ndot n to one ot t h roe conditions 
.md (aught individually mineral hardness levels via either mnemonic condition, 
a rehearsal based picture control, ora free study condition. Mnemonic condition 
students were taught keywords lor the mineral names and pegxvords for the 
numbers I through 10. During the same time, rehearsal based and free smdv con- 
dition students received an equivalent amount of time interacting with the 
experimenter, discussing background intormation on minerals. During the instruc 
tiunal period, mnemonic and rehearsal-based condition students were shown 
pictures anti given instruction appropriate to each condition at a pace of :i() 
seconds per mineral. In the mnemonic condition, for example, students were 
shown a picture of a horn with a bee hive in it. and were told, 

I Litnhh.mlc is number j on die iiai<lnc».walc. Hie keyword for hornblende is honi , and Uie |»ei>\vom 
tor .*i is hive. Remember (his |mnnv uf u horn with ,i htw io u. When t a.sk you a limit hornblende, 
lir.st think ot the keyword, horn, think lt.u k to the picture with the born in it, remember that there 
b a hive in the horn, and «ive me the correct answer. \V’ What Ls the hardness level ot hornblende:* 
{Provide feedback. J What dtt whi do when I a.sk vttu about horn blender (Provide feedback as needed.) 

In the rehearsal based condition, students were shown color photographs of 
each target mineral for the same amount of time as in the mnemonic condition 
CIO seconds), while the experimenter said, for example. "Hornblende is number 
3 on the hardness scale. What number is hornblende on die hardness scaler Good, 
hornblende is 5. (Provide feedback as needed,] This condition provided for a 
direct comparison between mnemonic -based and rehearsal based instruction, with 
iate of presentation of new content belli constant. In the free study condition, 
students were provided with a variety of study materials and told to use whatever 
method they tell was best tor studviug the information. This condition provided, 
in addition to an additional control condition, a means of evaluating the rehearsal- 
based condition per se. Since this was a very early test of the potential efficacy 
<d keyword pegword strategies, we believed that the purely random assignment, 
individual presentations, brief intensive treatments, and single experimental ses- 
sions would contribute to maximizing experimental power. 

I he results of this experiment indicated that muemontcailv instructed students 
reliably outperformed students in the other two conditions, whose performance 
did not statistically differ. Not onlv was the overall result statistically significant, it 
Ulb * ccn that the ditferences between mnemonic and the other two conditions were 
substantial: an average ol dfO'i correct in the mnemonic condition, versus an 
average of tf7.il*? correct in die other conditions. Interesiingly. the two comparison 
conditions dill not differ significantly from each oilu-r. underlining the poverty 
•>t n.hearsal-imlv methods when content is unfamiliar, finally, a *2 1-hour ’surprise 
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ilc laved recall test reported In Mastropieri ( 19821) revealed a statistical interaction, 
indicating that the students in the comparison conditions soon Turgot what little 
they had learned, while mneinonicallv instructed students actually remembered 
slightly more information 21 hours later than they had earlier. 

This finding of mnemonic superiority was replicated on a small sample of mildly 
mentally handicapped students (Mastropieri, Scruggs, Sc Levin. 1986, Exp. 2). 
Because of the small number of students available tor the investigation (« = 8), 
we used a within subjects crossover design, in which each student learned eight 
minerals via mnemonic instruction, and eight additional minerals via rehearsal. 
Treatment order anti target information were counterbalanced to ensure that 
between condition differences in treatment order or relative information difficulty 
could not differentially inlluence outcomes. 

The results ot these investigations provided important initial information regard- 
ing the potential of mnemonic instruction of mildly handicapped snideum. Never- 
theless, many important questions remained to be addressed. The use of individual 
experimenter-led presentations, single sessions, and experimental lists achieved 
important statistical power blit left untested questions of group, teacher-led 
instruction with actual school curricula. However, before we initiated such large- 
scale implementations, we elected to replicate our findings and further tesi poten- 
tial of mnemonic instruction for teaching different types of information. 

Multiple Attributes 

Designing the Experimental Condition. Upon examining the results of the Mastro- 
pieri, Scruggs, and Levin (1985b) investigation, we began to wonder how muck infor- 
mation could be incorporated within a single mnemonic picture. With the 
incorporation of different types of information, different mnemonic systems would 
be necessary, and the information-processing load on our target populations would 
necessarily be much greater. For example, what if. instead of teaching a single 
mineral and associated hardness level, we were to teach hardness levels, colors, 
and common uses associated with specific mineral names? Could all such infor- 
mation be incorporated nmcmonically in a single picture, or would disabled 
learners be able to absorb only a single mnemonically elaborated fact? To address 
these questions, we developed a set of eight mnemonic pictures representing these 
three attributes of each of eight common minerals. We retained the pegword for 
ihe hardness level, hut also integrated within the picture the color of the mineral, 
by coloring the pictured keyword,. and provided an interactive mimetic (repre- 
sentative) picture of the common use. Thus, to show that crocoite was 2 on the 
hardness scale, orange in color, and used by collectors for displays, we constructed 
a picture of orange (color) crocodiles (keyword for crocoite), wearing shoes (pegword 
for hardness level 2) in a display case (common use). We planned for 250 seconds 
of presentation time per picture, as in the Mastropieri, Scruggs, and Levin (1985b) 
investigation, to lest whether we could present three items of information at 
the same rate of presentation in which we had previously taught onlv one item 
of information. 

Designing Control Conditions. We were also concerned about our design of com- 
parison conditions. Frequently overlooked, is the fact that the conclusions of 
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research investigations have as nine It to do with the control or comparison condi- 
tions a s they do with the researcher's treatment of choice. i.ovitt ( 11)88) lias aptlv 
cautioned against the use ot comparison conditions that are insuttlcieiulv 
described or do tun represent statc-of-the art treatments. Horkowski and Buchel 
I'drtil) have argued tliat. when evaluating specific instructional strategies, the most 
effective control condition should represent the best available treatment known 
at the time. The outcomes of instructional research are of little value if thev merely 
document that a specific treatment is reliably better than no treatment at all, or 
a mediocre and poorly operationalized alternative treatment. 

In light ot our concerns about alternative treatments, we aimed tor treatments 
diat would also replicate and extend our comparison conditions. Specifically, we 
were concerned with our previous rehearsal based condition, winch controlled 
for the overall pace ol content presentation but may not have been the most 
effective use of rehearsal-based instruction, since it did not include faster paced 
presentations and cumulative review ot previously rehearsed information. We wr* 1 ’ 
also concerned that rehearsal-based conditions may be more effective if less con- 
tent were presented at one time. That is. more total information may be learned 
if less potentially confusing content were introduced at one sitting. therefore, 
in addition to a tree study condition, we included last-paced instruction, immediate 
feedback, and cumulative review throughout the lesson; however, in one condi- 
tion. we attempted to teach three attributes each ot onlv four rather than 
eight minerals, in the same amount of time. We argued that, conceivable. 100% 
ot the inhumation could be learned about four minerals, whereas perhaps 
only -10% of the information might be learned about eight minerals. If this hap- 
pened, it would mean that we had inhibited the performance of students in the 
first rehearsal-based condition bv introducing too much content, and that 
students taught less could actually learn more, hi addition to the two (fast-paced 
anti slower paced) rehearsal-based conditions, we also added a free study condi- 
tion, as in the previous experiment, as a control for the rehearsal-based methods 
per se. 

In the previous investigation (Mastropieri. Scruggs. & Levin. |<W5h), we had 
replaced mnemonic-condition kevword and pegword training, in die comparison 
conditions, with interaction with the experimenter on the general topic of 
minerals. At that time, we did not substitute the keyword instruction time for 
additional content instruction in comparison conditions, because mnemonic 
students were receiving strategy-relevant information only, and not direct train 
ingot minerals and associated hardness levels. However, we decided tor this and 
hiture experiments to replace time spent in kevword and pegword training in 
tlte mnemonic condition with additional direct instructional time on the target 
content in the control condition, I’herelore. for the remaining studies we con- 
ducted. control condition students actuallv received more instructional time (up 
to 10% more) tor target intonnation than did mnemonic condition students, who 
needed additional time to studv keyword and pegword reconstructions heturc 
being presented with tile actual content. This manipulation afforded die most 
rigorous possible test of mnemonic instruction, and more accuratelv met ihe 
description ot "best available treatment” tor the control condition. 



Bisir COPY AVAILABLE 



.356 



16 



THE JOURNAL OF SPECIAL EDUCATION VOL. 24/NO. 1/1990 



Results. In this experiment (Scruggs. Mastropieri. Levin. Sc Gaffnev. 11185). as 
well as the subsequent experiments, mnemonic instruction resulted in suhstan- 
tiallv (and significantly) higher levels of learning than did control conditions, and 
even resulted in a higher percentage ot 'content learned than when attributes of 
only tour (rather titan eight) minerals were taught! In addition, analysis of each 
type ot attribute (hardness, color, use) revealed that l.D students were able to 
retrieve (presumably through imagery) colors as well as representational pictures, 
and these colors could be interpreted meaningfully. Perhaps even more surpris- 
inglv, we found that rehearsal based comparison conditions resulted in levels of 
recall that were no higher than free study conditions. This was a startling sur- 
prise to us because we believed that experimenter-led. last-paced instruction with 
immediate feedback and cumulative review was virtually certain to outperform 
tree study conditions, (in fact, in the first experiment, one of us predicted that 
lehearsul w °uld prove more effective than mnemonic instruction.) 

In a follow-up experiment (Mastropieri, Scruggs. McLoone, & Levin, 1985), we 
decided to teach, not specific attributes of minerals (hardness = 2; color => orange; 
use - displays), but dichotomized attributes ot these minerals (soft vs. hard; light 
\s. dark color; home vs. factory use). The reason we chose this task was that we 
wanted to know whether we could portray symbolically (rather than with repre- 
sentative pictures) mineral attributes. In this case we used, to portray hardness, 
an old man (hard) or a baby (soft); to portray color, blackened-in keyword (dark) 
or not-blackened in keyword (light); to portray use. a home scene (home use) or 
a factory scene (industrial use). For example, for crocoite, we employed a picture 
of a blackened-in (dark color) crocodile (keyword for crocoite j plaving with a baby 
(suit mineral) in a home scene (home use). The questions we wished to test. then, 
were, (a) Could learning disabled students make use of (i.e., correctly interpret) 
symbolized mineral attributes, rather than actual representational pictures? and 
(b) would LD students become confused with multiple instances of the same svm* 
holized attribute (e g., several baby pictures, or several factory scenes)? 

i () investigate these questions, we used a design similar to the ones used 
previously, with three conditions: mnemonic, rehearsal-based (with fast paced ques- 
tioning, feedback, and cumulative review), and free study. Not only did results 
paiallel the findings ot previous investigations, in that innemonicallv instructed 
students substantially outperformed students in rehearsal-based and free study 
conditions, we also found that free study students performed statistically higher 
than students instructed with rehearsal-based methods! Our interpretation of this 
finding was that Li) students, allowed to pace themselves, may have been belter 
able to tie the information in some way to their prior knowledge system. Students 
in the experimenter-led rehearsal-based condition, on the other hand, mav have 
been inhibited from elaborating the information, or in any way making the infor- 
mation more meaningful for themselves. In defense of rehearsal-based instruc- 
tion. however, it should be acknowledged that our free study condition students 
were individually treated and closelv monitored, as in the other conditions. This 
(leatment should not in anv wav he interpreted as representative of the undesirable 
but a!! -too- prevalent Condition found in resource rooms, in which students are 
gout an individual tolder ol work sheets and asked to complete them in situa 
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Lions in which the- students arc not closely monitored. Rehearsal-based methods 
nun also be move effective when the inhumation is more familiar to learners. 
1 iiese, however, are empirical questions. which await empirical investigation. 

I nual Spatial Displays. I wo additional research studies, at least in part, followed 
tmni comments offered from anonymous reviewers ot the research reports. From 
an anonymous reviewers comments on a manuscript submitted for publication, 
we received the idea that a ‘ visual-spatial display,” of the type proposed bv Engel- 
maun and (.at nine ( 1982) and in which relationships among individual tacts are 
highlighted spatiallv. would provide a superior control condition. In response to 
this concern, we conducted a two-experiment investigation in which visual-spatial 
display s replaced the rehearsal-based condition (Scruggs. Mastropieri. Levin. 
McLoone, (lattnev, Prater. 1985). In the second experiment, we also examined 
elementary age LD students, in both experiments, mnemonic condition subjects 
substantially outperformed comparison condition students, including those in the 
visual-spatial display conditions. In these experiments, the visual-spatial display 
conditions were neither superior nor inferior to free study conditions in 
promoting learning. 

In response to a reviewer s comments on this manuscript that cells we used in 
the \ isual spat ial displav conditions should have contained pictures of the 
phenomena (minerals) being studied, we, as part ot a larger investigation described 
later, created a visual spatial display condition in which the cells did contain pic- 
tures ol the content elements (dinosaurs). Again, mnemonic condition students 
tar outperformed students using visual-spatial displays (Veit. Scruggs, & Mastro- 
pieri. 198b). We concluded that such spatial organizing strategies were not effec- 
tive tor facilitating the acquisition ot unfamiliar content; however, it is possible 
that such spatial organization is potentially valuable in other contexts, for exam- 
ple. when relationships among previously learned concepts are being taught. 
Again, such questions are empirical. 



CROUP IMPLEMENTATIONS 

the results <>t the investigations described above suggested that mnemonic 
instruction could result in impressive learning gains, as compared with several 
cotnpai ison conditions. On the tasks we had employed, mnemonic instruction 
seemed to be very effective, at least when treatment was implemented individ- 
ually in single treatment sessions. A question that could be logically derived from 
these results was whether mnemonic instruction would be similarlv effective 
when students were taught in small groups ami more than one mnemonic lesson 
was employed. 

Minerals 

We initially addressed these questions in two experiments. In one experiment 
Masii op.cn. Scruggs, and Levin ( 1‘KSti. Exp. I ) taught hardness levels of minerals 
to 5b learning disabled secondary age students in Hi instructional groups. Since 
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groups, rather than individuals, were assigned at random to one of two treatment 
conditions, the mean group score, rather than the individual subject score, con- 
stituted the ‘unit of analysis’* for the experiment (Hopkins, 1982). The use of the 
group score also helped maintain the assumption of independence of observa- 
tions, a necessary requisite for statistical analysis. That is. in a single experimen- 
tal session, any disruption or irregularity that may occur could be expected to 
impact upon all subjects in the group, rather than one individual subject. The 
use of a group mean rather than individual scores, therefore, helped assure inde- 
pendence of the data. Concerns for t lie sharply reduced number of observations 
(from 56 down to 12) are mitigated by our concomitant reduction in experimental 
groups (from three to two) as well as the virtual certainty that group mean scores 
will exhibit far less within-coiidition variability than independent subject scores, 
due to the fact that individual “outliers** will be absorbed within each instruc- 
tional group mean. This decreased variability also increased statistical precision 
and compensated to a large extent for the reduction in the number of observa- 
tions (for another alternative, the use of subjects as a nested factor within instruc- 
tional groups, see Hopkins. 1982). In this case, analysis of the data indicated that 
mnemonic instruction had resulted in far greater recall than had experimenter 
led rehearsal with fast pace, choral responding, immediate feedback, and 
cumulative review. Although the experimental task and the single instructional 
session had not changed, the use of groups for instruction provided an important 
extension that allowed us to design more applied research studies. 

Dinosaurs 

Veit et al. (1986) extended this research by employing, in addition to small group 
instruction, three separate lessons taught over 3 days. In this case, we designed 
three separate and independent lessons on prehistoric reptiles that were taught 
over 3 days of instruction. One lesson was concerned with the meanings of dino- 
saur names: another addressed attributes of dinosaurs (eating habits, geologic 
period, and an attribute particular to each dinosaur); and another lesson taught 
a list of hypothesized reasons for dinosaur extinction. The order of these lessons 
was counterbalanced (i.e., an equal number of students received each lesson in 
a different order) so that the test scores for each lesson could be compared without 
concern for any differential “practice** effects. We also wished to combine, for 
each condition, scores across the first, second, and third dav of intruction to deter 
mine whether, accounting for possible lesson difficulty effects, performance 
changed tangible over time. It could be argued, for example, that mnemonicallv 
instructed students could begin to catch on after a dav or two of mnemonic 
instruction, and therefore begin to exhibit greater performance gains. On the other 
hand, it was possible that effects would begin to diminish over time, as students 
became contused by the presentation of too many mnemonic elaborations. 

In this case, as in die previously described investigation, we assigned at ran- 
dom 24 instructional groups of LI) students to mnemonic and control conditions. 
For the vocabulary lesson, the mnemonic condition students were taught parts 
of dinosaur names (e.g.. bh'rn- = “winged**; snur- ‘lizard") using die keyword 
method: control condition students were taught using drill and practice proce 
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.luro, as in l lie sroiip-iinplcincmcd minerals study. Alter learning the word parts, 
students were tested on their ability to comprehend these word parts in novel 
dor the learners) combinations (e.g., ptero/saur = "winged lizard”). For the attribute 
lesson, mnemonic condition students were taught using procedures similar to those 
lhc m,ncral SUM,, ‘ ;S - uhilc ,he control condition students used a visual-spatial 
display, described above. Additionally, in the mnemonic condition we tested 
whether color could be used symbolically, to represent meat eater (red) or plant- 
eater (green), as well as using color literally as before. For the extinction lesson 
we used pegword-oniv strategy to teach possible reasons offered for dinosaur 
extinction in order of plausibility. For example, for reason number 4, that small 
mammals may have destroyed and eaten dinosaur eggs, we showed a picture of 
snia I mammals breaking and eating dinosaur eggs on a door (pegword for I). 
Students in the control condition were shown a similar picture (without the door 
and accompanying strategy information) and given drill and practice similar to 
the vocabulary lesson. Alter each day. students were given a test of their immediate 

ic-ca . on the fourth day. all students were given a cumulative recall test of all 
miomtution covered. 



" //v ' Rcsul,s indicated that mueinouicallv instructed students substantially 
outperformed control condition students on all daily measures, as well as on the 
delayed recall measure. I hey also showed no overall decrease lor increase) in learn- 
ing over tune. In addition, in the vocabulary lesson, mnemonicallv instructed 
students were more able to apply learned information to novel contexts, in this 
case, the translation ol novel dinosaur names from previously learned word parts 
In addition to replicating the effects of the group-administered treatment this 
investigation pursued two commonly raised concerns regarding mnemonic instruc- 
tion. tai Is mnemonicallv learned information comprehensible? and (b) tan 
students be instructed mnemonically over several days without becoming confused? 

he \ ett et at. 1 1 ‘.Will investigation provided positive preliminary support for both 
inc!»e (jiicstiunb. 

Limitations. Although this investigation maintained most of the experimental 
ugo. „t the previous investigations, it still did not model actual classroom contli- 
nous of instruction. Fit s., the materials were chosen by researchers interested in 
validating certain types ol mnemonic systems, rather than by curriculum specialists 
miei estetl in the content to lie conveyed. Second, we assured independence of 
content so that we could counterbalance presentation order to more effectively 
evaluate the cumulative effect of mnemonic instruction, without am potential 
mterterenee Iron, relative lesson diflkuliv. Ibis means that no content overlapped, 
even to the extent that no specific dinosaur mentioned in one lesson would be 
mentioned ... any other lesson. Such nonoverlapping content, while serving 
expel .menial purpose, is unlikely to occur in any school situation. Additionally 
al! presentations were scripted and limed exae.lv for pace of instruction, a condi- 
ton unlikely to be met ... real school situations. Finally, the lessons were delivered 

I'.'' ra,hcr “•»» *'#K"larly assigned teachers. Nevertheless the 

\e,t e. .d. il'.'M,, investigation provided the most ecologically valid" info.- 
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mutton 10 dale, and provided important information for us to use in designing 
and implementing future investigations that would take into account actual 
classroom conditions. 



VOCABULARY EXTENSIONS 

Training 

Concurrent with the investigations studying content acquisition, we conducted 
a senes of experiments involving vocabulary acquisition of mildlv handicapped 
learners, in these experiments, it, which students again were randon.lv assigned 
and individually taught in single instructional sessions, we investigated several 
issues of relevance to mnemonic instruction. In an initial vocabulary investiga- 
..on, Scruggs. Mastropieri. and l evin (11)85) taught concrete vocabularv words to 
-0 mildly mentally handicapped students. Because of the relatively small sample 
sue we used a crossover design, in which each student was taught' 10 vocabularv 
words mneinomcally and It) vocabulary words via rehearsal based instruction We 
developed both the mnemonic and rehearsal based materials for all 20 words 
however, and alternated sets of materials so that the actual information taught 
did not va.y as a fonctiou of condition and relative word list dillicultv could not 
be a factor in the outcome. Likewise, we alternated treatment orders, so that half 

ot the students received emonic instruction first, while the other hall received 

.ehearsal based instruction first. This was done to eliminate concerns that the 
hrst (or second) presentation would result in differential performance regardless 

We also employed, for this investigation, low-frequency vocabulary words from 
a Scrabble dictionary, to eliminate prior knowledge concerns (e.g.. buesha = money 
dogbane- tropical plant; fieavey - hook,. We also selected words that easily lent 
themselves to keyword reconstructions {bugsha = bug; dogbane = dog; beavey = pea > 
as we intended this to be a test of the keyword method under ideal conditions! 

e found, m lau. that under these conditions students recalled far more 
vocabulary definitions when instructed mnenumically titan when experimenter 
led rehearsal was used. 1 

Independent Strategy Generation 

In another vocabulary investigation (Mastropieri. Scruggs. Levin, flallhev. Sc 
. IcLoonc, IJ8m. we examined, m Experiment I. whether 1.0 students could be 
effectively taught vocabulary (the same materials as in the previously described 
investigation! via the keyword method anti, in Experiment 2. whether another 
sample ot 1.0 students could effectively generate their own mnemonic images 
given verbal descriptions of vocabularv words, keywords, and definition,, 
txpei uneniei led rehearsal served as the control condition in both experiments 
esulis indicated dial the keyword method was a verv effective treatment for iniiia 
vocabulary acquisition and that 1.0 students could, given keywords ami delini 
turns, generate their own interactive images, to the extent that iliev still signiii, aiitlv 
out pei formed their control counterpans, hut not bv as wide a margin as when 
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they were provided with inter active mnemonic pictures. This finding provided 
promise that students, under some circumstances, could learn to generate their 
own mnemonic strategies. 

We tested this hypothesis in a study by McLoone. Scruggs. Mastropieri, and 
Zucker (1986), in which students were directly taught a list of English or Italian 
vocabulary words and then trained to create their own keywords and interactive 
images on the other list. (We counterbalanced English and Italian words across 
learning and transfer tasks so the two tasks would be of similar difficulty.) Again, 
we lound that the superior effect of keyword instruction was manifested even when 
students were trained to create their own mnemonic kevwords and interactive 
images. We were, however, reluctant to assert that students could easily transfer 
keyword-type mnemonic strategies, in that the task we employed was experimental 
and the ability ol LL) students to transfer this method in actual classroom situa- 
tions was. to this point, unstudied. 



Concrete Versus Abstract Words 

In a third vocabulary study (Mastropieri. Scruggs, & Kulk. in press), we addressed 
three additional research questions: (a) Could LD students benefit from keyword 
vocabulary instruction when vocabulary was nor selected for kevword “obvious- 
ness." (hi could LD students learn abstract as well as concrete vocabulary with 
the keyword method." and (c) does mnemonic instruction inhibit comprehension 
in any way? Impetus for this investigation came from a study by Johnson. Adams, 
and Burning (198:)). who provided evidence that college undergraduates study- 
ing difficult vocabulary words remembered mnemonically instructed concrete 
vocabulary, but did not recall mnemonically instructed abstract vocabulary any 
belter than students bad under free study conditions. We decided to test their 
conclusion, that the keyword method was ineffective for difficult abstract 
vocabulary words, with a sample ol learning disabled students. In this investiga- 
(ion, we employed a mnemonic condition and a rehearsal- based control condi- 
tion. We adapted the words ot Johnson et al. (I98f>i using our own mnemonic 
and control pictures. Io test whether our students would also comprehend the 
information, we devised a comprehension task, in which students were required 
to identify the target word when used in a context separate from that in which 
it was taught. The vocabulary words used bv Johnson et al. (1985) were difficult 
(e.g.. catafalque . saprophytic, intercalate) and had not been selected for kevword 
obviousness. We felt certain that if we could teach these words mnemonically to 
junior high-age LD students, we could teach virtually any vocalnilarv words to 
similar students. 

Again, the results supported the effectiveness of mnemonic instruction. Not only 
did the mnemonically instructed students outperform the rehearsal-condition 
students on lecall ol both abstract and concrete information, thev also exhibited 
a substantial performance advantage on the comprehension task. The results of 
ibis investigation supported the notion that mnemonic instruction is effective for 
more ecologically valid (less contrived) content and facilitates, rather than 
diminishes, comprehension. 
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PROSE ADAPTATIONS 

Prior to large scale implementations of mnemonic instruction, which would 
involve workbooks and other classroom materials, we believed that we should 
evaluate the ability of LD students to benefit independently from mnemonic 
illustrations and strategy information embedded within textual material. In other 
words, would the previous effects of mnemonic instruction of lists of vocabulary 
and (actual information still be realized when this information was embedded 
within textbooks that students read for themselves.- We investigated this issue in 
two research studies, involving three experiments. Scruggs, Mastropiet i. Mcl.oone. 
Levin, and Morrison 1 1 '.)«/), in two experiments, developed mnemonic textbooks 
that provided both content and strategic information about mineral dichotomies 
(Exp. i) and specific mineral attributes (Exp. 2). Control condition students read 
the identical passages, without specific strategy information and with represema 
live, rather than mnemonic, pictures. In both experiments, students who read 
mnemonic materials significantly outperformed students who read control 
materials; in Experiment I. the mnemonic condition advantage was still evident 
after a I -week delayed recall interval. Furthermore, in Experiment ‘2, students who 
read mnemonic materials describing specific mineral information were more able 
than control condition students to infer attribute dichotomies. This latter finding 
provided further support that mnemonically instructed students comprehend bet 
ier. ;ls "ell as recall more, than students instructed by other methods. 

In a second investigation (Masti opieri, Scruggs. & Levin, !'J87a), we embedded 
mnemonic pegword illustrations relevant to ordered reasons for dinosaur extinc 
lion within textbook passages. In this experiment, we employed three conditions: 
mnemonic picture, picture control, and no picture control. We found that the 
representative picture control materials improved learning over the levels obtained 
by students in the no picture condition; however, onlv students in the mnemonic 
picture condition were able to accurately recall reasons for dinosaur extinction 
with respect to their rated order of plausibility. 

These two studies led us to believe that material development for classroom 
instruction was possible, in that students had independently benefited from text- 
embedded mnemonic strategies. We next turned <mr attention to a careful evalua- 
tion of the interaction of mnemonic strategies with the predetermined content 
ot specific curriculum materials. 



CLASSROOM APPLICATIONS 

At this point in our research, we began to feel confident that mnemonic 
strategies were potentially very powerful facilitators for students characterized 
as 11) or mildly mentally handicapped. Over several laboratory tvpe investigations, 
we had found that such strategies resulted in consistently and substantially higher 
levels ol performance than rehearsal based instructional routines, on immediate 
as well as delayed recall measures. Furthermore, we found that several related 
pieces of information could he presented within a single mnemonic picture, and 
that this information could he represented literally, symbolically, or acoustically 
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i with keywords or pegwordsi. We also Found that color could be used to repre 
sent or symbolize information, and that mnemonic pictures and strategies could 
be embedded within textbook like reading materials. Also, we had seen that 
mnemonic instruction facilitates comprehension as well as recall, and that it could 
be implemented with small groups as well as individual subjects, and over several 
administration periods, without any observable negative effects from interference 
from previously learned mnemonic systems. 

During this research program, had any of our specific research questions 
resulted in negative or equivocal effects, we would have felt the necessity to revise 
our materials and/or procedures and conduct additional research in that particular 
area. The reason these studies consistently supported mnemonic strategy instruc 
tion was partly due to the extraordinary power of these strategies, and partly due 
to the fact that we chose to conduct a series of investigations, in which each new 
investigation represented only a small departure from the previous investigation. 
Each successful investigation, then, provided us with additional information, which 
we were able to incorporate in the next investigation to increase the probability 
of success. We also felt that, taken together, a substantial number of replications 
would offer a more convincing case for the power of mnemonic instruction than 
would, for example, one very large-scale investigation, in which several different 
variables were interacting simultaneously. 

Textbook Analysis 

With this body of research studies completed, wc were close to attempting broad- 
based classroom applications of mnemonic instruction. The next step we took, 
then, was to evaluate actual classroom curricular materials with respect to their 
potential for mnemonic adaptation. The content we first examined was U.S. history 
during World War l. We decided to evaluate social studies before more concep- 
tually difficult curricula such as science; we chose World War 1 because, if our 
adaptations proved to be effective, we wished to implement these materials dur- 
ing the second hall ot the year, and therefore wanted a content unlikelv to have 
been covered in class by then. 

The first thing we found in our textbook analysis was that not all information 
lent itself to keyword- or peg word type reconstructions. In attempting to uncover 
the reasons for this, we discovered that keyword appropriateness was largely deter- 
mined by the variables ol concreteness and meaningful ness (or familiarity). That is, 
keyword reconstructions were most appropriate when information was nonmean 
ingtul to learners. As we had argued previously. ‘the recoding component of the 
keyword method serves to transform unfamiliar, non meaningful stimuli into more 
meaningful entities'* (Mast ropier a. Scruggs. & Levin. l!)8f>a, p. 40). But what about 
information that was already familiar to learners? Such familiar information could 
include conditions ot lite at particular historical periods and specific attributes 
ot new inventions or weapons ot war. In addition, we determined that familiar 
information could be either concrete or abstract. If information to be learned is 
both familiar and concrete, it could easily be pictured in a representative (or 
mimetic) drawing. However, abstract inhu mation, even though familiar to learners. 
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could be difficult to picture. Such information could include such abstractions 
asjust.ee, religion. Republicans, or U.S. policy. In cases such as these, it does not 
seem app.opriate to establish semantically irrelevant retrieval links (eg with 
keywords) when it may be possible to build on the underlying meaningfulness 
the information. In these cases, then, symbolic reconstructions of the informa- 
tion can be made, substituting symbols such as scales, church, donkeys or Uncle 
ham, respectively, for the abstract concepts mentioned above. We had also found 

r/rr reSt ? rCh ’ “r attribUleS Sl,ch as tarniv °'e Iwdfcofi dichotomies' 
could be effectively symbolized. 

Reconstructive Elaborations 

We therefore used this system of mimetic, symbolic, and acoustic (keyword) 
reconstructions to adapt the most important content covered in the relevant text- 
book chapters on US. involvement in World War I. Including a keyword-embedded 
first-letter strategy for learning lists of information (e.g., countries of the Central 
Powers, we referred to the entire model as '‘reconstructive elaborations" (Mastro- 
pien & Scruggs, 1989c. I989d). We evaluated its effectiveness by using these and 

WoS Wa“ ‘° r H 31 in,p0r,an ‘ faCls and conce P ts relevant to 

World War (in _8 minutes of instruction) to 30 mildly handicapped high school 

students individually in a single session (Scruggs & Mastropieri. 1989c). We found 

Ind mmeHals'l , been } mtv } KVetl Wa thc reconstructive elaborations tnethods 
and materials earned nearly twice as much information as those taught using the 

picture control materials. We also found that all elements of the model-mimetic 
symbolic, acoustic, first letter-resulted in significantly higher scores than did con- 
presentations of the same information and maintained a significant advan- 

md T er > k t<> ;‘ day ‘ k ' a > e, l reCad interval. The results of this investigation 
declined the value of an overall model of elaborate strategies in special educa- 
tion and paved the way ! or research implementations. 



CLASSROOM IMPLEMENTATIONS 

Design Considerations 

Having determined that the materials themselves were effective in promoting 
earning and retention, we were ready to attempt classroom implementations of 

esearch'sern't’e''" "“T"**' ,n ^"ducting such classroom- based 

research, some experimental control will almost certainly be lost. Under actual 

classroom circumstances, instruction may not always l.e delivered precisely as 

...tended, subject attrition or interference can inhibit research findings, random 

fac ors luch 0 trCaUn h e,M CO,,di ‘ 1 i,, " S Ca " bcdimcul ‘ " impossible, and classroom 
ct >rs. such as teacher variables, peer interactions, or time of day constraints 
can seriously compromise the validity of studv outcomes. 

Uassroom-based research is not only more expensive in time and resources to 
implement, it is more difficult to monitor. An ideal research design involves the 

comb,"' aSS,S rr PCr “ apS 10 “* brooms per condition to treatment 
conditions and the use of each classroom mean score for subject scores treat "d 
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is noted effects) as the appropriate unit of analysis. Such a design could effec 
lively control for classroom effects, teacher effects, and nonindependence of data 
resulting from treating each student as the appropriate experimental unit. Such 
designs, however, are extremely difficult to set up and monitor. Even if sufficient 
resources are available to conduct such research, the difficulties inherent in 
monitoring fidelity of implementation will likely result in a loss of experimental 
control that will more than compensate for anv statistical advantages gained from 
the design. 

Ne\ ei theless. tesearchers should strive to avoid the tvpe ol classroom x treat* 
inent t onion tiding t hat tesuits from assigning a small number ol classrooms (e.g., 
one per treatment) to treatments and treating each student in each classroom as 
an independent unit. We have attempted to address these problems with the use 
ol w it hin-subject designs, in which each student receives each treatment, in counter* 
balanced order, and therefore serves as his or her own experimental control. 

For classroom research implementation studies, then, design considerations 
should be different from those described for laboratorv-type experiments. These 
considerations should include the following: 

1. Base classroom research as literally as possible on previously conducted 
laboratory-type research with very rigorous experimental designs. If findings 
of classroom applications replicate previous experimentally rigorous 
laboratory-type studies, they will be less susceptible to question. 

Lse several, lather than one, classrooms, to eliminate, as much as possible, 
effects flue to particular classroom factors. 

.i. When random assignment is not possible (and it very frequently is not), 
withinsubject designs can he very effective alternatives. In addition, within- 
subject designs are more powerful statistically, and better protect against 
attrition effects. Each subject is his or her own control, so that when subject 
attrition occurs, it cannot differentially affect experimental conditions. 

Carryover or transfer effects are potential problems with these designs, 
hut can be directly assessed with careful planning of treatment orders and 
strategy questioning. 

1. I otentiallv confounding variables such as treatment order or chapter dif* 
ficultv can be addressed in withinsubject designs by counterbalancing such 
fat tors across classrooms. 

a. Many replications of classroom implementation research studies should 
be planned, as a number of replications will help establish (he validity 
of findings. 

RESULTS 

liist implemented classroom based mnemonic instruction in three junior 
high school self-contained classrooms, in a withinsubject design (Scruggs Sc 
Mastropieri. IlhSOh). In this design, students received the World War I chapter 
uiiiemonically, the Roaring 2<>s chapter traditionally, the Depression-era chapter 
mneinonicallv, and the World War II chapter traditionally, in an A-B-A-B-tvpe 
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design. Analysis of the results indicated that students learned far more informa- 
tion when instructed innemonically. Furthermore, average weekly grades, D+s 
under traditional instruction, increased to Bs under mnemonic instruction. 

One limitation of this study was the fact that some chapters were taught 
mnemonically while others were not. Such a limitation leaves open the alternative 
explanation that the World War I and Depression chapters were simply easier 
chapters than were the Roaring 20s and World War II chapters. Although such 
an explanation seems unlikely in light of the volume of previous research, it 
nonetheless needed to be addressed. We planned an additional experiment 
(Mastropieri Sc Scruggs, 1988), in which each of four classrooms received different 
mnemonic and traditional chapters, in a different order. Each chapter was covered 
over a period of 2 weeks. Classroom 1 received instruction in order A-B-A-B (in 
which A =* traditional instruction and B = mnemonic instruction); classroom 2 
received order BABA; classroom 3 received order A-A-A-B; and classroom 4 
received order B-B-B-A. In classroom 4, we wished to test additionally whether 
we would observe any spontaneous transfer of mnemonic strategies after 6 weeks 
of mnemonic instruction. 

Results replicated the findings from the previous U.S. history investigation, in 
that students when instructed mnemonically scored much higher on tests, includ- 
ing recall tests of up to 8 weeks of instruction, than when they were instructed 
traditionally. Additionally, teachers rated mnemonic instruction as significantly 
more appropriate for LD students, and students also strongly favored the 
mnemonic condition. 

Findings of the Mastropieri and Scruggs (1988) investigation have since been 
replicated and extended, using similar within-subject, "crossover” research designs 
and content from state (Indiana) history (Mastropieri Sc Scruggs, 1989b), as well 
as science content (Scruggs Sc Mastropieri, 1989b). In a separate investigation, 
Mastropieri, Emerick, and Scruggs (1988) employed teacher constructed materials, 
which included stick figures and cutouts from magazines, to test whether such 
teacher made materials could also be effective. In all investigations, it was found 
that mnemonic instruction resulted in far greater levels of achievement than did 
more traditional teacher presentations. 



In a set of experiments (Scruggs. Mastropieri, Jorgensen, Sc Monson, 1986; 
Scruggs Sc Mastropieri, 1988), we had found that highly able (gifted) students could 
spontaneously (i.e., without training) transfer mnemonic strategies to novel tasks, 
with little or no prompting. Normally achieving students, under the same set of 
conditions, were much less successful at transferring the strategy. Furthermore, 
our implementation studies had demonstrated that spontaneous transfer did not 
occur with LD students, even after 6 weeks of mnemonic teaching of similar con- 
tent. Clearly, if LD students were to begin to use mnemonic strategies inde 
pendentlv, specialized training procedures would be necessary. 

We had previously addressed the issue of student transfer of mnemonic tech- 
mcjues U) independent learning (Mastropieri. Scruggs, Levin, Gaffnev, Sc McLoone, 
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111, SO; McLoone et aft.. 1988); however, we had not attempted it previously in an 
implementation study. Scruggs and Mastropieri (1989a). after implementing .1 
weeks of mnemonic instruction in life and earth science, taught an additional 
chapter in earth science using a procedure whereby mnemonic strategies were 
generated collectively by the class. Students then drew the mnemonic illustrations 
in their workbooks. Although overall level of recall of these student-generated 
mnemonics was verv high, it was also found that less than half the content was 
covered under this condition, as compared with teacher provided mnemonic units. 
U'e concluded that mildly handicapped students could generate their own 
mnemonic strategies, and that these strategies were very effective, oil the whole. 
However, we argued that, given the extra titne necessary for students to generate 
such complex strategies, teachers must decide whether the content or the strategy 
is of the most importance in specific leaching situations. If the strategy is more 
important than the content being used to teach the strategy, then such strategy 
training is justifiable. If. on the oilier hand, the content in question is of tile most 
importance, then teacher-provided mnemonics should probably lie employed. 



In addition to the work described above, a number of additional research studies 
have been conducted hy others that have made substantial contributions to the* 
area of mnemonic strategy instructional research. To our knowledge, all ot these 
investigations have been based on doctoral dissertation research. Such research 
investigations are important not only to answer additional research questions, hut 
also to provide important external validity to the work of other researchers. For 
instance, a specific instructional technique may be found to be getierallv ettec- 
live, but effective only when certain individuals conduct the research. Such a find- 
ing would suggest that some perhaps unstated component ot the success ot the 
research is strongly tied to the individuals conducting the research. This would 
therefore strongly limit the external validity ot the findings. On the other hand, 
work from one researcher or group of researchers that is replicated hy indepen- 
dent researchers strongly argues for the external validity of that research. 

Mnemonic instructional research in special education has very recently been 
conducted by researchers working independently from the present authors 
iLjufcuberg, 1985. reported in La u fen berg & Scruggs, 1988; McLoone. 1985: and 
folia Wit, 1985, were also dissertations hut were not conducted independent!) 
of the present authors). To our knowledge, all of these dissertations have supported 
our findings regarding the powerful learning effects produced hy these strategies, 
favlor { 1981 ) ( (inducted an initial vocabulary study in which keyword-instructed 
1.1) students far outperformed controls; however, the provision ot the keyword 
to mnemonic condition students during resting provided an unfair prompt to the 
experimental condition. Berry (1988) provided less equivocal support for keyword- 
based vocabulary instruction, in that unprompted LD students who were instructed 
umeuiouically far outperformed controls in each of two experiments. Yuen ( 1985) 
provided evidence itiildlv ineutallv handicapped students could he taught abstract 
vocabulary with the keyword method, although his results were somewhat obscured 
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bv floor effects, perhaps as a result of insufficient instructional time. Condus (Con 
dus. 1984, reported in Condus, Marshall, S: Miller, 1 98b) demonstrated that 
keyword vocabulary instruction was very effective when implemented in LD 
classroom settings over 5 weeks of instruction; Powell-Brown (1989) reported that 
keyword vocabulary instruction resulted in higher levels of LD students’ learning 
and recall than a “semantic mapping" condition; and King (1989) provided addi 
tional support that LD students could use keyword strategies in learning content 
area terminology. These six dissertations, taken together, provide independent 
support for the positive effects of keyword vocabulary instruction. 

Additionally, dissertations by Willott (1982) and Greene ( 1988) have investigated 
the use of pegword strategies to facilitate the learning of multiplication tables. 
Using somewhat different strategies, both reported that mnemonic instruction 
had promoted more efficient acquisition of math facts. 

Altogether, the results of these eight dissertations suggest that few, if any, 
“researcher effects’* exist in the line of research we have described. Taken with 
our approximately two dozen studies, we believe that the previous potential of 
mnemonic instruction has become a present reality. 

THE FUTURE 

To date, we have found that mnemonic instructional methods and materials, 
both teacher- and researcher-developed, can produce dramatic gains in classroom 
learning for special education students. (For support of our claim that these are 
the most effective strategics ever experimentally investigated in special education, 
see Mastropieri & Scruggs. 1989a.) In spite of the quantity of research to date on 
the use of mnemonic techniques in special education, there is still a great deal 
of research to be conducted. Mnemonic instruction of the type similar to that 
described here could help facilitate the acquisition of basic skills, such as phonics 
(Lhri, Deffner, & Wilce. 1984) and spelling and mathmetics operations, perhaps 
using the “Yodai" method (Machida Sc Carlson. 1984). Whether or not such 
strategies are helpful, however, awaits further research. Likewise, further research 
on the independent transfer of mnemonic strategies remains to be completed. 
Again, anv such research should parallel the development we have described here: 
Specific strategies should be validated in laboratory- like settings and, if effective, 
evaluated again in small group and then in classroom presentations. As such 
research evolves, the designs and materials used in these studies should also evolve. 

CONCLUSIONS 

We have described, from our own experience, a model for experimentally 
validating special educational methods and materials. We have argued that the 
research should be (irmly grounded in theories of learning and instruction, as 
well as theories of specific disability areas. Initial research, testing the potential 
of such strategies under optimal experimental circumstances, provides a necessary 
first step in validating and refining the specific instructional strategies (for another 
opinion, see Shepherd & Gclzheiser, 1987; and Pressley. Scruggs. Sc Mastropieri, 
in press, for our response). 
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Once strategies have been thoroughly tested in one-to-one laboratory situations, 
using a number ot sti ategy variations, they should be tested in small group situa- 
tions, as well as independent learning situations. Additional content adaptations 
should be tested, including investigations ot the effects of repeated strategy presen- 
tations. If such investigations are positive with respect to the strategy being studied, 
applications in 'Tea P classroom settings are necessary to provide external validity. 
I hroughout this program of research, we have argued that small, replicated exten- 
sions, conducted frequently over time, provide the greatest overall support for 
the strategies. Replications by independent researchers are also critical to establish 
the overall value of these strategies. The final step in any research program is 
for individual teachers to validate the strategies in their own classrooms, using 
formative evaluation techniques (Mastropieri Sc Scruggs, 1987). 

After 8 years of mnemonic research, we feel suf ficiently confident in the power 
ot these methods to recommend their use by special education teachers. As a result, 
we have recently completed a book (Mastropieri Sc Scruggs, in press) in which 
we attempted to describe, tor teachers, precisely how such strategies can he 
developed in a variety of classroom applications. Nevertheless, we believe that 
the use of mnemonics is limited to the continuing empirical support for the tech- 
niques in the research literature. We hope to plav a role in contributing it) this 
future research support. 
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MNEMONIC INSTRUCTION FOR STUDENTS 

WITH LEARNING DISABILITIES: 
WHAT IT IS AND WHAT IT DOES 

Thomas E. Scruggs and Margo A. Mastropieri 



Abstract . One of the characteristics of learning disabled (LD) students most com- 
monly mentioned by teachers and researchers is difficulty with semantic memory. 
Recently, an instructional model has been developed, referred to as mnemonic 
Instruction , which is directly targeted to learners with difficulties in semantic mem- 
ory. This article describes the concept of mnemonic instruction and how it interacts 
with the specific learning characteristics of LD students. Additionally, the extraordi- 
nary effectiveness of the techniques with LD students, as reported in numerous pub- 
lished research studies, is described. Implications for classroom instruction and 
further research are provided. 



One of the most commonly described charac- 
teristics of learning disabled (LD) students is their 
failure to remember important information, In 
addition to frequent reports by teachers of LD 
students, this characteristic has often been de- 
monstrated in experimental research (e g., Coo- 
ney & Swanson, 1987). 

Previously considered only one in a cluster of 
deficits that limit the achievement of LD students 
(e.g., Kirk & Kirk, 1971), deficits in memory, 
particularly with respect to recall of semantically 
based information, have come to be regarded by 
many researchers as a central characteristic of 
learning disabilities (see Swanson, 1987). These 
deficits contribute in many cases to problems in 
reading and math and acquisition of academic 
vocabulary and content (e.g., Kail & Leonard, 
1986). It could be argued, therefore, that inter- 
vention strategies that specifically target these 
memory deficits could be expected to prove ben- 
eficial in the education of LD students. Recently, 
such techniques, referred to as “mnemonic in- 
struction,” have been Implemented with learning 
disabled students with very positive results. 

In this article, we describe what mnemonic 
instruction is,: and how it interacts with specific 
characteristics of learning disabilities. We also 
describe what mnemonic instruction does — that 



is, what gains have been documented in specific 
Instances of school learning. Further, we argue 
(and provide evidence) that mnemonic instruc- 
tion delivers the greatest learning increases seen 
in the history of learning disabilities intervention 
research. Finally, we describe implications for 
classroom practice and further research. 

WHAT MNEMONIC INSTRUCTION IS 

A "mnemonic” is a device, procedure, or op- 
eration that is used to improve memory. Defined 
in such broad terms, however, virtually any in- 
structional practice could be defined as "mne- 
monic.” So this definition — while correct — is not 
particularly useful. What we mean by “mnemon- 
ic” in this article is a specific reconstruction of 
target content intended to tie new information 
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more closely to the learner’s existing knowledge 
base and, therefore, facilitate retrieval. A variety 
of techniques have been developed for this pur- 
pose (described below), including keywords, peg- 
words, acronyms, loci methods, spelling mne- 
monics, phonetic mnemonics, number-sound 
mnemonics, and Japanese “Yodai” methods. 
History of Mnemonics 

Mnemonics have been used for thousands of 
years. The first documented use was among 
ancient Greeks, who, having limited access to 
writing materials, developed complex mnemonic 
systems for remembering stories, poems, plays, 
and lectures (see Yates, 1966, for a comprehen- 
sive discussion of the history of mnemonics). A 
common technique for storing and recalling nar- 
rative or lecture information was the “method of 
loci,” attributed to the poet Simonides, who first 
employed the technique to identify the bodies of 
persons who had been killed and disfigured after 
a banquet hall had collapsed on them. 

The Greeks who wished to remember oral 
presentations first developed their own set of 
"loci," or places, with which they could associate 
information in sequence. For example, they de- 
veloped these loci by spending many hours in- 
side a temple (or other building) carefully mem- 
orizing ornaments, statues, and other places in 
the temple, in the particular spatial sequence in 
which they occurred. When they had thoroughly 
mastered this set of loci, to the extent that they 
had created a very familiar and easily retrievable 
image of the place, they used It as a framework 
to which they tied incoming information, in se- 
quence. Then, as they listened to a lecture, they 
would tie each important point to a locus , or 
place, in their set of loci. For instance, if the first 
major point to recall was the issue of human 
mortality, and the first locus in the set was the 
steps leading to the temple, the mnemonic lis- 
tener could, while listening, actively create an 
interactive visual image of a dead or dying per- 
son on the steps of the temple. If the image were 
carefully elaborated and visualized, learners later 
had little difficulty retrieving the image and the 
corresponding first point of the lecture. 

This example underlines an essential feature of 
learning: the realization that, to be useful, infor- 
mation must be both comprehended and remem- 
bered. Therefore, when Ancient Greeks encoun- 
tered new, important information, they actively 
encoded it into their memory system, as they lis- 
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tened for comprehension. These ancient arts are 
mostly lost today, as people rely (sometimes 
excessively) on notetaking and on the printed 
page. With little access to writing materials or 
books, the Ancient Greeks used strategies that 
did not require the use of pencils and books. 
Similar strategies have proven highly successful 
for learning disabled students of today, who have 
access to, but little skill in interpreting, written 
materials and books. 

Many of the Ancient Greek techniques were 
revived in the Middle Ages, where they were 
sometimes associated with mysticism and the 
occult (Yates, 1966). However, with the inven- 
tion and development of the printing press, the 
use of mnemonics, particularly the method of 
loci, became less popular. Around the turn of the 
19th-20th centuries, a renewed interest in mne- 
monics began. For example, James (1890), in 
the first major psychology text, wrote of the 
“phoneme-digit" mnemonic for recalling strings 
of digits. However, during the behavioral era of 
psychology, mnemonic strategies were discount- 
ed as “unobservable." 

Later, Miller, Galanter, and Pribram (1960) 
wrote of the “pegword" method of associating 
numbers with things, and in 1970, Bower des- 
cribed the usefulness of mnemonic strategies, 
such as the method of loci, and their legitimacy 
for psychological study. 

Perhaps the greatest modern impetus for the 
study of mnemonics came in 1975, when Atkin- 
son published an experimental study of the "key- 
word" method for teaching Russian vocabulary. 
Although keyword-type mnemonics were des- 
cribed by the Ancient Greeks, Atkinson’s paper 
initiated a resurgence of interest in mnemonic 
strategies, partly because of the extraordinary 
versatility of the keyword method. The powerful 
potential of mnemonic strategies for school-aged 
populations was soon recognized (Pressley, 
Levin, & Delaney, 1982), and research In mne- 
monic strategy use by learning disabled students 
began in earnest during the early 1980s. 
Memory and Learning Disabilities 

With the failure of earlier explanations of 
learning disabilities to yield effective remedial 
techniques (see Kavale & Forness, 1985), re- 
searchers began to uncover deficits in memory 
as characteristic of many LD students (e.g.. Tor- 
gesen & Goldman, 1977; Torgesen & Houck, 
1980; Torgesen & Kail, 1980). Other re- 
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searchers have suggested that these memory de- 
ficits may be language based (Swanson, 1987; 
Vellutino & Scanlon, 1982). For example, 
Baker, Ceci, and Herrmann (1987) reviewed evi- 
dence that learning disabled students exhibit 
problems in the structure (storing and organiz- 
ing) as well as the process (operating on stored 
information) of semantic memory. Kail and 
Leonard (1986) described "word finding” prob- 
lems of a subset of learning disabled students, 
attributed to inadequate representation of words 
in memory, in addition to other basic deficits in 
language-based information retrieval. Ceci 
(1985) presented research evidence that LD stu- 
dents exhibit greater deficits on purposive, 
rather than automatic, semantic processing, and 
recommended, 

instead of advocating intervention plans that 
are directed at remediating alleged cerebral 
insult or dysfunction, a more profitable ap- 
proach to children with semantic processing 
difficulties ... is to train purposive informa- 
tion-processing strategies like elaborative 
encoding, clunking, anticipation, type 2 re- 
hearsal, and so on. (p. 219) 

Such accumulated research evidence suggests 
strongly that interventions that are intended to 
impact directly on LD students’ purposive seman- 
tic encoding and retrieval processes are likely to 
affect academic achievement positively. Mne- 
monic strategies, which directly provide such 
encoding and retrieval routes, have been found 
highly successful at improving LD students’ se- 
mantic memory deficits. Although mnemonics 
have proven very helpful for many types of stu- 
dents (Pressley et al. , 1982), mnemonic strate- 
gies appear to serve a particularly useful purpose 
in that they may interact directly with the disabili- 
ty area of many, if not most, LD students. 

Types of Mnemonic Strategies 
Loci methods have already been described. 
Other mnemonic strategies include the keyword 
method, the pegword method, acronyms, recon- 
structive elaborations, phonic mnemonics, spell- 
ing mnemonics, number-sound mnemonics, and 
the Japanese “Yodai” mnemonics for learning 
mathematics procedures. These mnemonic sys- 
tems are too varied and complex for us to des- 
cribe adequately in a single article. However, we 
will provide a brief summary. (For a complete 
description of all school-relevant mnemonic sys- 
tems, see Mastropieri and Scruggs (in press].) 



Keyword method. The keyword method em- 
ploys acoustically similar keywords as meaning- 
ful proxies for unfamiliar words that must be 
learned. These keywords are presented in a pic- 
ture in which they are shown interacting with the 
associated information. For example, to teach 
that vituperation means "abusive speech," learn- 
ers are first given a keyword for vituperation, 
such as viper , which sounds like vituperation but 
is easily pictured, and shown an interactive pic- 
ture, in this case, a viper speaking abusively. 
When asked to define “vituperation,” learners re- 
trieve the keyword, viper , remember the picture 
of the viper, retrieve what the viper was doing, 
and respond, “abusive speech” (see Mastropieri, 
1988, for more examples). 

Much of the early research with the keyword 
method involved vocabulary learning (e.g., At- 
kinson, 1975; Mastropieri, Scruggs, Levin, Gaff- 
ney, & McLoone, 1985); however, keywords 
can also be used to teach scientific root words 
(Veit, Scruggs, & Mastropieri, 1986), accomp- 
lishments of important people (Scruggs & Mas- 
tropieri, 1989), and complex scientific concepts, 
such as "radial symmetry” (Scruggs & Mastro- 
pieri, in press). In addition, keywords can be em- 
ployed in teaching mathematics vocabulary, such 
as "multiplier,” and "multiplicand.” 

Pegword method. This method employs rhym- 
ing pegwords (one is bun, two is shoe , etc.) to 
facilitate recall of numbered or ordered infor- 
mation, such as the first 10 amendments to the 
Constitution, or the order of admission of states 
to the United States. Pegwords also can be com- 
bined with keywords to link unfamiliar names 
with numbers. For example, to teach that the 
hardness level of the mineral hornblende (ac- 
cording to Moh s scale) is five, students can be 
shown a picture of a horn (keyword for horn- 
blende) with a hive (pegword for five) in it. 
Therefore, when asked for the hardness level of 
hornblende, learners can think of the keyword, 
born, think of the picture with the horn in it, 
remember that a hive was in the horn, and re- 
trieve the number equivalent for the pegword 
hiue, five (Mastropieri, Scruggs, & Levin, 1985). 
Pegwords have also been used to teach possible 
reasons for dinosaur extinction, ordered by rela- 
tive plausibility (Mastropieri, Scruggs, & Levin, 
1987), and to instruct LD students in multiplica- 
tion facts (Willott, 1982). In the latter investiga- 
tion, combinations of pegwords were used to 
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represent higher numbers (eg., fifty “gifty," 
i.e., gift-wrapped, 6; = “sticks", therefore, fifty- 
six =» "gifty sticks"). 

Acronyms. Acronyms are perliaps the most 
familiar mnemonics. Almost everyone has used 
the acronym HOMES to retrieve the names of 
the Great Lakes: Huron, Ontario, Michigan, 
Erie, and Superior. Such acronyms are helpful 
when a set of responses, rather than a single 
response, is required. Sometimes (but rarely) 
they can be used to represent information in 
order (e.g., F-A-C-E to retrieve the names of 
notes on the spaces in the treble clef). Kilpatrick 
(1985) reported the use of the acronym FOIL to 
retrieve the sequence of operations in multiply- 
ing two binomials. The product (a+b) (c+d) is the 
sum of the First terms (ac), the Outer terms (ad), 
the Inner terms (be), and the Last terms (bd). 
Information can also be re-ordered as an acros- 
tic In which the first letters of words combine to 
facilitate retrieval (e.g., Every Good Boy De- 
serves Fudge, to retrieve the names of the notes 
on the lines of the treble clef). 

For acronyms to work well, the response in- 
formation should be sufficiently familiar so that 
retrieval can be easily accomplished by provision 
of the first letter. That is, students must be famil- 
iar enough with Super/or that they can retrieve 
the name, given only the first letter. Additionally, 
acronyms work best when they are effectively 
elaborated with the stimulus information (e g., 
a picture of homes on great lakes to prompt 
learners to retrieve the acronym when asked, 
"What are the names of the Great Lakes?"). For 
another example, Scruggs and Mastropieri 
(1989b) created the acronym TAG to refer to 
the countries in the Central Powers during 
World War I— -7urkey, Austria-Hungary, and 
Germany. However, to ensure that learners 
would associate these countries with the Central, 
rather than the Allied, Powers, the game of tag 
was shown being played in Central Park (key- 
word for Central Powers). 

Reconstructive elaborations. Scruggs and 
Mastropieri (1989) first described the model of 
reconstructive elaboration * for adapting entire 
domains of content to mnemonic instruction, 
including U.S. history (Mastropieri & Scruggs, 
1988; Scruggs & Mastropieri, 1989a); state 
history, Including transportation and natural 
resources (Mastropieri & Scruggs, 1989b); and 
science content, including invertebrate animals, 



vertebrate animals, earth science, and earth his- 
tory, (Scruggs & Mastropieri, in press). This 
model uses mnemonic elaborative systems based 
on the principle that the more familiar , con- 
crete, and well-elaborated information is, the 
better it will be learned and remembered. 

The reconstructive elaborations model em- 
ploys keywords (acoustic reconstructions) for 
encoding unfamiliar information, symbolic pic- 
tures (symbolic reconstructions) for encoding 
familiar-but-abstract information, and literal pic- 
tures (mimetic reconstructions) for familiar, con- 
crete information. Examples of keywords have 
been given above. An example of a symbol for 
familiar-abstract information could be scales for 
liberty , or a church for religion. Mimetic pic- 
tures for familiar, concrete information could 
include literal pictures of information such as 
worms, birds , or pioneers. All reconstructed tar- 
get information is carefully elaborated pictorially 
with its referents. When appropriate, pegwords 
and acronyms are used. 1 he reconstructive elab- 
orations model is described in detail in Mas- 
tropieri and Scruggs (1989c). 

Phonic mnemonics. Most of us remember 
seeing phonetic prompts in our classrooms con- 
sisting of a letter next to an object whose first 
sound is represented by that letter sound (e.g., 
the letter "a" next to a picture of an "apple"). 
Unfortunately, this arrangement is not truly "mne- 
monic/ at least in the sense employed here, be- 
cause the stimulus and its referent are not effec- 
tively elaborated. Ehri, Deffner, and Wilce (1984) 
described the effective use of phonic mnemonics, 
in which letters were incorporated w/t/ifn the 
item that represents the letter sound (e.g., an 
interactive picture In which the letter “a" is 
drawn to resemble an apple). Such mnemonics 
could be expected to greatly improve initial 
acquisition of sound-symbol relationships — a 
substantial problem for many LD students. 

Spelling mnemonics. An important use of 
mnemonics lies in drawing firm associations in 
content or skill areas where the relationships are 
arbitrary. For example, in English the "schwa" 
sound — the most common vowel sound — is not 
represented by any one letter but may be repre- 
sented by any given vowel. The word "ceme- 
tery,” for example, could be spelled in a variety 
of ways that all capture the appropriate vowel 
sounds, but is spelled with three es — a conven- 
tion that must be remembered. An effective rnne- 
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monk: elaboration, described by Shefter (1976), in- 
corporates the three e’s with the word in the ela- 
borate sentence, “She screamed E-E-E’ as she 
walked by the cemetery.” Students who retrieve 
the sentence can remember the correct spelling 
of “cemetery.” 

Number-sound mnemonics. This type of 
mnemonics is used to recall strings of numbers, 
such as telephone numbers, addresses, zip 
codes, locker combinations, social security num- 
bers, or historical dates. To use them, learners 
must first learn the number-sound relationships: 
0°s; 1 =t ; 2-n; 3=m; 4=r; 5=1; 6=sh, ch, or 
soft g; 7=k, hard c, or hard g; 8= f or v; and 
9=p. Acquisition of these relationships can be 
facilitated by remembering the sentence, “Satan 
may relish coffee pie,” in which the consonants 
represent the appropriate letter sounds, in the 
order 0-9. To encode a series of digits, there- 
fore, the learner must first find the appropriate 
consonants, and then arrange vowels between 
the consonants to create a word or words that 
can be elaborated with the associated informa- 
tion. For instance, to remember the date 1492, 
the learner uses the associated consonant sounds, 
t, r, p, and n, and inserts vowels to create a 
meaningful word or words. In this case, “ter- 
rapin could be used (there is only one r sound, 
even though two r’s are represented in “ter- 
rapin”). An effective mnemonic picture or image 
could be constructed of Columbus discovering 
land, on which is a terrapin (1492). 

A related type of mnemonic for retrieving 
types of digits involves associating number prox- 
ies (either pegwords or physically similar proxies, 
such as 0=t ire , 1 -pencil, etc.) with the head, 
/land, and foot of a father , mother , and child , 
respectively. Thus, the first number proxy would 
be presented on the head of the father , whereas 
the fifth number proxy would be placed on the 
hand of the mot/ier. Such systems have facilitat- 
ed digit-span recall in learning disabled students 
(Laufenberg & Scruggs, 1986). 

“Yodai” methods. In Japan, schoolchildren 
are taught a variety of mathematical procedures 
using rhymes and visual imagery. Many of these 
mnemonics have employed bugs as visual im- 
ages. Although little of this work has been trans- 
lated into the English language and American 
culture, one aspect of Yodai mnemonics, involv- 
ing swimming pools and joggers, has been des- 
cribed by Machida and Carlson (1984). One 



rhyme used is “POOL (i.e., put together) shirts 
(numerators) to shirts, patches (denominators) to 
patches.” Students are shown a picture of a 
swimming pool in the shape of the multiplication 
symbol. A jogger, wearing shirt and shorts (with 
patches), is on each side. The numerator of a 
fraction is shown on each shirt, with the denom- 
inator on the patches. These Yodai methods are 
consistent with mnemonic principles by employ- 
ing pictures or images of familiar things to pro- 
mote learning and comprehension of new, 
unfamiliar information. With respect to LD stu- 
dents’ deficits in semantic memory, it must be 
remembered that many mathematics tasks con- 
tain highly verbal components. In fact, on com- 
monly used intelligence tests, the arithmetic 
subtest is included on the Verbal, rather than 
Performance, scale. 

Summary 

In this section, we have described the history 
of mnemonics and the potential of mnemonic 
strategies for students with learning disabilities, 
followed by a review of several school-relevant 
mnemonic systems. In the section that follows, 
we will discuss the extraordinary effectiveness of 
these strategies when employed with LD stu- 
dents. 

WHAT MNEMONIC INSTRUCTION DOES 

Over the past eight years, numerous research 
investigations have documented the effectiveness 
of mnemonic strategies with LD students, suffi- 
cient for us to discuss broadly (he implications of 
mnemonic strategy instruction given in this sec- 
tion. (For a complete review of mnemonic instruc- 
tion research in special education, see Scruggs 
and Mastropieri [1990].) 

The Effectiveness of Mnemonic Instruction 

Mastropieri and Scruggs (1989a) recently syn- 
thesized the results of 24 experimental inves- 
tigations of mnemonic instruction in special ed- 
ucation settings (21 of the experiments involved 
primarily LD students, while two involved mildly 
mentally handicapped students, and one behav- 
iorally disordered students). Subjects included 
983 mildly handicapped students, from grades 3 
to 12, in four different states. Across all these 
experiments, students instructed mnemonically 
outperformed students instructed by a variety of 
control conditions, including free study; direct re- 
hearsal, questioning and feedback; visual-spatial 
display conditions; and teacher-led “traditional” 
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instruction employing the teacher-effectiveness 
variables (Mastropieri & Scruggs, 1987). 

The overall effect size of these combined in- 
vestigations was 1.62 standard deviation units, 
the highest measure of treatment effectiveness 
reported to date in a synthesis of special edu- 
cation research. An overall effect size of 1.62 
means that an '‘average” mnemonic-instruction 
condition student (i.e., 50th percentile) scored at 
the 98th percentile of the control group. For com- 
parison, Kavale and Forness (1985) reviewed 
previous quantitative syntheses of special educa- 
tion interventions, reporting overall effect sizes 
ranging from -0.12 to +0.58, for such interven- 
tions as reduced class size, special class place- 
ment, psycholinguists training, perceptual- 
motor training, stimulant and psychotropic 
drugs, and diet interventions. In addition, in each 
of these cases, substantial negative effects (i.e., 
the control group outperformed the experimen- 
tal group) were reported (see also Kavale, in 
press). In the synthesis of mnemonic-strategy 
instruction experiments, Mastropieri and Scrug- 
gs (1989a) reported that all effects were positive 
and substantial (range ® 0.68 to 3.42). 

Mastropieri and Scruggs (1989a) also synthe- 
sized these findings across experiments by com- 
puting the percent correct scored by students in 
mnemonic and combined control conditions. 
These analyses revealed that, on average, mne- 
monic-condition students learned 75.0% of the 
information presented, while control students 
learned only 43.8% of the information. As evi- 
denced by this synthesis, the effects of mnemo- 
nic instruction are positive, consistent, and very 
large. Such information can make the difference 
between passing or failing in school; indeed, in 
one school, we found that mnemonic instruction 
improved average weekly grades of “D+” to 
weekly grades of “B” (Scruggs & Mastropieri, 
1989a). 

Effects on Recall 

Most of the effects of mnemonic instruction 
reported to date involve recall of target informa- 
tion — the central objective of instruction de- 
signed to enhance memory. Thus, positive exper- 
imental effects have been documented for imme- 
diate learning and delayed recall intervals of 24 
hours (Mastropieri, 1983); two to three days 
(Laufenberg & Scruggs, 1985; Veit, Scruggs, & 
Mastropieri, 1986); one week (Mastropieri, Ein- 
erick, & Scruggs, 1988; Scruggs, Mastropieri, 



McLoone, Levin, & Morrison, 1987); eight 
weeks (Mastropieri & Scruggs, 1988); and 10 
weeks (Condus, Marshall, & Miller, 1986). 
Effects on Comprehension 

Kilpatrick (1985), among others, has argued 
that, although students taught mneinonically are 
able to effectively retrieve information, they do 
not comprehend such information. Mnemonic 
instruction, according to this perspective, is 
merely a “trick” that enables learners to “parrot” 
back responses they do not understand. Of 
course, it is possible to memorize, mneinonically 
or otherwise, information one does not under- 
stand (e.g., E=MC 2 ). Conceivably, therefore, 
mnemonic instruction could be employed for this 
dubious purpose. However, such an argument 
suggests a relationship between memory and 
comprehension such that information that is 
“memorized” is not necessarily comprehended, 
while information that is comprehended is, ipso 
facto , remembered. This putative relationship is 
untrue; in fact, it has little or no empirical re- 
search support. 

Most, if not all, teachers of LD students report 
that their students routinely forget information 
they had comprehended adequately the day 
before. Why does this occur? Although the infor- 
mation itself may be comprehended, the verbal 
label representing it may be a completely arbi- 
trary arrangement of speech sounds that bears 
no semantic relation to the target information. 
For students with phonological coding or seman- 
tic processing disabilities (i.e., most LD students), 
the label is soon forgotten, and without access to 
the verbal label, students cannot retrieve, discuss, 
evaluate, or “comprehend” the original informa- 
tion. Those who accuse mnemonics of promot- 
ing parrot-like responses should be reminded that 
mnemonic systems impact directly on the con- 
creteness and meaningfulness of target informa- 
tion, and should, therefore, enhance, rather than 
detract from , comprehension. 

In addition to the above rational arguments 
that discredit “comprehension trade-off” views, 
empirical evidence suggests that mnemonic tech- 
niques actually enhance comprehension. Veit et 
al. (1986) mnemonically taught LD students 
Greek root words for dinosaur names (e g., 
ptero -, meaning “winged,” saurus, meaning 
"lizard”). The students not only remembered 
more of these root words than their rehearsal- 
instructed counterparts, they were substantially 
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more effective at translating complete dinosaur 
names they had not seen before (e.g., ptero- 
saur^" winged lizard"). 

In another investigation, Scruggs et al. (1987) 
reported that, in addition to recalling more spe- 
cific information about attributes of North Amer- 
ican minerals (color, hardness, use) than their 
control condition counterparts, mnemonically in- 
structed LD students were also significantly more 
effective at inferring untrained attribute dicho- 
tomies. 

Recently, the comprehension question has 
been investigated directly. Mastropieri, Scruggs, 
and Fulk (1990) taught difficult abstract and con- 
crete vocabulary words (e.g., saprophytic, Inter- 
calate , catafalque) to LD students via either 
mnemonic keyword instruction or a rehearsal- 
based picture control. Mnemonically instructed 
students outperformed controls on recall of both 
abstract and concrete vocabulary words. In addi- 
tion, they significantly outperformed controls on 
a comprehension test of the words, in which 
learners were required to apply the words in a 
context different from that presented. 

Given the above evidence, we can conclude 
that mnemonic instruction may be used to facil- 
itate, rather than inhibit, comprehension. Al- 
though it is possible to remember information 
without comprehending it, such an outcome is 
by no means a foregone conclusion of mnemon- 
ic instruction. Furthermore, for many LD Stu- 
dents, mnemonic instruction may represent the 
only realistic chance that they ivi// comprehend 
specific academic content. 

Metacognitive and Affective Outcomes 

Some research studies have shown that LD 
students recognize the value of mnemonic in- 
struction in enhancing their own learning. For 
example, in a study of the effects of text-embed- 
ded mnemonic pictures (Scruggs et al., 1987), 
LD students rated mnemonic pictures as signifi- 
cantly more helpful for promoting their own 
learning than traditional representational pic- 
tures of the same information. Similarly, in a 
recent classroom study of the effectiveness of 
mnemonic science instruction (Scruggs & Mas- 
tropieri, in press), students overwhelmingly pre- 
ferred mnemonic to traditional teacher-led in- 
struction, both in terms of enjoyment and educa- 
tional value. 

In addition to the empirical evidence outlined 
above, teachers employing mnemonic instruc- 



tion frequently report that their students stay on 
task longer, participate more in class, and ap- 
pear to enjoy learning more when participating 
in this type of instruction. The reason for this 
effect appears to be that LD students typically 
regard schoolwork as an endless series of mem- 
ory tasks involving meaningless information, at 
which they are unlikely to succeed (Licht & Kist- 
ner, 1986). Mnemonic instruction, as we have 
employed it, involves presenting interactive car- 
toon-like pictures on overhead projectors that 
focus attention on target information and also 
provide direct retrieval links between information 
that must be learned and information that is 
concrete and familiar to students. When asked 
questions, then, students know how to go about 
retrieving the answer. These explicit retrieval 
steps can serve to create a sense of empower- 
ment in students, who may begin to feel more 
responsible for their own learning. 

Teacher Acceptance 

Throughout our research, tecichers have con- 
sistently reported their approval of, and enthusi- 
asm for, mnemonic instructional methods and 
materials. In a recent investigation (Mastropieri 
& Scruggs, 1988), using a standardized instru- 
ment to measure the appropriateness of an in- 
tervention for target learners, teachers rated 
mnemonic instruction as significantly more ap- 
propriate for content-area teaching of LD stu- 
dents than traditional textbook-based methods. 
Material Development 

Mnemonic instruction has proven highly effec- 
tive for promoting LD students' academic per- 
formance. However, mnemonic instructional ma- 
terials are not available commercially for special 
education teachers — most of- the materials used 
to date have been developed by researchers 
(often, with access to artists), specifically for their 
studies. Given the absence of commercial mne- 
monic instructional materials, what is the poten- 
tial for teachers to develop mnemonic materials? 

We must admit it takes time, energy, and re- 
sources to develop these materials, but we hove 
seen some successful teacher applications — even 
among teachers who have little artistic ability. 
Mastropieri, Emerick, and Scruggs (1988) re- 
ported on an investigation of the effectiveness of 
mnemonic science instruction for which the 
teacher had developed her own materials. Ra- 
ther than using professional line drawings, the 
teacher used stick figures and cutouts from mog- 
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azines. With these materials, students taught 
mnemonically scored significantly higher than 
when taught using more traditional methods and 
materials. Students even increased their mne- 
monic advantage over a one-week delayed-recall 
interval. Likewise, Mastropieri, Whittaker, and 
Scruggs (1988) noted the success of teacher- 
developed mnemonic materials in teaching ana- 
tomy, while Mastropieri and Plummer (1988) re- 
ported on a mainstream high school teacher 
who was able to recruit the assistance of a stu- 
dent-artist to draw mnemonic pictures. These re- 
ports suggest that teacher development of mne- 
monic instructional materials, although perhaps 
difficult, Is altogether possible. 

Generalization 

During our mnemonic instructional research, 
the question has frequently been asked, "Can 
LD students be trained to create and use mne- 
monic strategies independently"? If this goal 
could be achieved, not only would it be unneces- 
sary to develop materials, but students would be 
able to use the strategies in any classroom or 
other setting where their use is appropriate. Al- 
though generalization is a desirable outcome, 
results of generalization studies have been equiv- 
ocal. For example, McLoone, Scruggs, Mastro- 
pieri, and Zucker (1986) trained LD students to 
transfer the keyword method to another, highly 
similar list of vocabulary words. The words used 
(English and Italian vocabulary words), however, 
were simple, concrete words with relatively "ob- 
vious" keywords (e g., dogbane, bugsha). 

On more complex applications, generalization 
attempts have been less successful. Scruggs and 
Mastropieri (in press) trained LD students to gen- 
erate mnemonic strategies as a group in an at- 
tempt to learn science content. Although the 
students developed and employed the strategies 
successfully, they moved through the content 
about one third as fast as when teachers provid- 
ed the strategies, (The perception that students 
learn faster when strategies are provided is sup- 
ported by teacher interviews reported by Press- 
ley et al. — to appear in LDQ, Winter 1991.) 
Most recently, Fulk (1990) trained students indi- 
vidually to generate keyword-type mnemonics 
for a variety of content domains. After several 
days of training and guided practice, students 
were able to generalize effective mnemonic 
strategies on some, but not all, dependent mea- 
sures. 



Based on the results of mnemonic transfer re- 
search, (a) students can be trained to indepen- 
dently generate mnemonic strategies on simple 
transfer tasks involving simple keywords; (b) stu- 
dents can generate strategies on more complex 
tasks with teacher guidance at a sacrifice of con- 
tent covered; and (c) on completely independent 
transfer tasks, students may exhibit great difficul- 
ty developing appropriate strategies. We have 
been rather pessimistic regarding the transfer 
potential of mnemonic strategy instruction, be- 
cause, after eight years of experience, it still 
takes us a great deal of time and effort to create 
the strategies. In fact, often the proper strategies 
do not occur to us until several days after our 
first attempt. Therefore, it is likely that it will 
take even longer for LD students to create these 
complex strategies. For some tasks, teachers 
must choose between maximizing content learn- 
ing or maximizing strategy learning (Mastropieri 
& Bakken, in press). Although educational re- 
searchers are often preoccupied by independent 
strategy use as a "higher level" goal, teachers 
tend to be concerned with more immediate 
goals, such as students passing tests and staying 
in school. 

Nevertheless, we do believe that students can 
be taught about the effectiveness of mnemonic 
encoding, and that, in time, they can begin to 
apply at least some aspects of Ihese strategies 
on their own. We have found that it can be 
helpful simply to attend to the acoustic proper- 
ties of unfamiliar words — what the new word 
sounds like that is familiar to the student — even 
if these acoustic similarities are not effectively 
elaborated. 

Finally, we believe that if teachers begin to 
practice mnemonic instruction, and use it consis- 
tently over a period of months, or even years, 
students will become more aware of the effec- 
tiveness and utility of these techniques, and will 
gain sufficient experiential background to begin 
using them independently. It is difficult to imag- 
ine successfully training students to use strategies 
that they do not see teachers use in their own 
teaching. With further research and develop- 
ment activities, and the emergence of consistent 
mnemonic teaching practices, including general- 
ization and attribution training (e g., Fulk, 1990), 
we believe that LD students can learn to transfer 
much of the essence of mnemonic instruction to 
their own learning. 
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Summary 

We have provided evidence that mnemonic 
instructional strategies have produced some of 
the largest, most consistently positive outcomes 
in special education intervention research. Fur- 
thermore, we have maintained that mnemonic 
instruction impacts greatly on recall, comprehen- 
sion, and affective outcomes. In addition, this 
instructional approach is highly regarded by both 
teachers and students, and teacher-developed 
materials have proven as successful as those de- 
veloped by researchers. Finally, we have noted 
only limited success for student generalization of 
mnemonic strategies. Flowever, we argue that 
with more intensive and lengthier teacher imple- 
mentations, coupled with explicit generalization 
and attribution training, students may learn to 
incorporate at least some aspects of mnemonic 
techniques into their own learning. 

CONCLUSION 

Mnemonic techniques have been with us for 
thousands of years, but only recently have they 
been used to address the unique learning needs 
of students with learning disabilities. Techniques 
that are at least potentially useful to LD students 
include loci, keywords, pegwords, acronyms, 
reconstructive elaborations, phonic mnemonic, 
spelling mnemonics, number-sound mnemonics, 
and Yodai methods. When evaluated experimen- 
tally, these methods have produced very positive 
outcomes on the learning, comprehension, re- 
tention, and affect of learning disabled students. 
These powerful techniques are expected to re- 
sult in greater implementation in special educa- 
tion settings in the near future. 
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The purpose of this investigation was to evaluate the 
effectiveness of mnemonic instruction of science content with 
mildly handicapped students. Of particular importance was the 
extent to which mnemonic instruction resulted in (a) higher 
levels of immediate recall, (b) long-term maintenance of learned 
content, and (c) any documented ability of students to transfer 
mnemonic strategies to their own learning. Mildly handicapped 
students were given either mnemonic instruction or more 
traditional instruction in a within-subjects design, in which 
treatment and unit order were counterbalanced across classrooms, 
for each of two weekly units in life science. Following a third 
week of mnemonic instruction, students were asked to generate and 
draw their own mnemonic pictures. Results suggested that 
mnemonic instruction resulted in substantial increases in initial 
content acquisition, and substantially higher delayed recall 
scores, over more traditional instructional procedures. Further, 
it was found that trained students were able to successfully 
generate and apply their own mnemonic strategies to novel 
content. However, in the generalization condition, it was also 
found that content coverage was substantially slower than 
conditions in which mnemonic pictures were externally provided. 
Finally, students overwhelmingly reported that they preferred 
using mnemonic instruction to traditional instructional methods, 
although some disagreement existed between preference for 
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externally-provided or self-generated mnemonic pictures. 
Students also indicated they would prefer some form of mnemonic 
| instruction to assist in their future learning. Implications for 

special education are provided. 
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Classroom Applications of Mnemonic Instruction: 
Acquisition, Maintenance, and Generalization 
In recent years, mnemonic (memory-enhancing) strategy 
instruction has emerged as one of the most powerful instructional 
techniques in special education for promoting the acquisition of 
academic content (Mastropieri , Scruggs, & Levin, 1985; 1987; 

Mastropieri & Scruggs, in press a). Briefly stated, mnemonic 
instruction involves the integration of specific retrieval routes 
within to-be-learned content to facilitate recall. For example, 
to teach that vituperation is a word designating abusive speech , 
learners first are taught a "keyword" (Atkinson, 1975; 
Mastropieri, 1988) for the unfamiliar term, vituperation. In this 
case, viper is a good keyword for vituperation, because it is 
acoustically similar to vituperation, and can be pictured. The 
resulting mnemonic picture, then, would depict, not a person 
speaking abusively, but a viper speaking abusively to someone, 
therefore effectively integrating the pictured concept with the 
keyword. When asked to retrieve the definition of "vituperation," 
then, learners are asked to first think of the keyword, viper, 
think back to the picture with the viper in it, and think of what 
was happening in the picture to retrieve the information, 
"abusive speech." 

Similarly, to facilitate recall of numbered or ordered 
information, the "pegword" method provides rhyming pegwords (one 
is bun, two is shoe, etc.) which interact with target 
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information. Thus, to retrieve the information that the mineral 
corundum is number nine on Moh / s hardness scale (Mastropieri , 
Scruggs, & Levin, 1985) , the learner can be shown a picture of a 
car (keyword for corundum) stuck in vines (pegword for nine) . 

Numerous research studies have demonstrated the remarkable 
potential of mnemonic instruction for special education when 
applied in laboratory-type settings with experimental content, 
such as vocabulary lists and brief lists of facts, as compared 
with a variety of alternative experimental procedures 
(Mastropieri, Scruggs, & Levin, 1985; 1987). It also has been 
shown that mnemonic instruction can be used to learn abstract as 
well as concrete information, and that it has a facilitative 
effect on comprehension as well as recall (Mastropieri, Scruggs, 
& Fulk, in press) . Nevertheless, it is only very recently that 
mnemonic strategies have been systematically employed in existing 
classroom settings, using actual curricular materials. 

Pressley, Scruggs, and Mastropieri (in press) described the 
progression of cognitive strategy research from initial, tightly 
controlled investigations of the potential effectiveness of 
specific cognitive strategies, to the wide application of a 
variety of strategies in ecologically valid settings. Results of 
a number of such initial experiments were combined by Scruggs and 
Mastropieri (in press) to develop a broader model of 
"reconstructive elaborations," in which a domain of U.S. history 
content (World War I) was "reconstructed" along dimensions of 
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• meaningfulness and concreteness, and elaborated pictorially to 
promote comprehension and recall. For instance, information 
which was already concrete and familiar to learners (e.g. , 
trench, tank) was presented as a mimetic reconstruction in which 
the target information was provided in a representative picture 
which was then elaborated with the response information. 
Information, on the other hand, which was familiar but abstract 
(e.g., U.S. policy) was presented as a symbol ic reconstruction in 
which the target information was provided in a symbolic picture 
(e.g., Uncle Sam), elaborated with the response information. For 
information which was not familiar, and therefore not concrete 
(e.g., alliance, Rickenbacker) , acoustic reconstructions employed 
keywords of the information (e.g., appliance, linebacker) 
elaborated with appropriate responses. Additionally, keyword- 
embedded f 1 rs t— letter strategies were employed to promote 
retrieval of lists of information (e.g., names of the countries 
in the Central Powers alliance) . 

Scruggs and Mastropieri (in press) taught mildly handicapped 
adolescents information about World War I using either the 
mnemonic techniques described above or a more traditional drill- 
and-practice condition, using pictures of the type likely to be 
found in textbooks. it was found that students in the mnemonic 
condition recalled substantially more content than more 
traditionally taught students, and maintained this advantage over 
a three-to-four day delayed recall interval. It was also found 
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that each type of "reconstructive elaboration," including the 
first-letter strategy, was associated with significantly higher 
performance than traditional instruction. 

Limitations of the Scruggs and Mastropieri (in press) 
investigation were that (a) only one chapter of one content area 
was covered, (b) students were taught individually, and (c) 
instruction was limited to one 30-minute lesson. In order to 
address these limitations, Scruggs and Mastropieri (1989a, b) , 
and Mastropieri and Scruggs (1988, in press b) investigated the 
effectiveness of mnemonic instruction in social studies across 
specific topics, including both U.S. and state history, using 
regularly assigned special education or mainstream teachers, and 
instructional implementations ranging from two to eight weeks in 
length. The results of all these investigations were uniformly 
positive: students instructed mnemonically significantly (and 
substantially) outperformed students instructed by more 
traditional methods, on both immediate and delayed recall tests. 
In addition, teachers reported that mnemonic instructional 
materials were more appropriate for the special learning needs of 
their students, and students reported that they preferred 
mnemonic over traditional instruction. Finally, when weekly 
grades were administered, it was found that mnemonic instruction 
helped students raise their average grades from "D+" to "B". 

Although results of these initial implementation studies 
were very positive, several issues were not addressed. First, 
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although mnemonic instruction was apparently highly successful in 
promoting learning of social studies content, would the same be 
true of more conceptually-oriented science content? Although 
some initial abstract science concepts recently have been taught 
using mnemonic procedures (Mastropieri, Scruggs, & Fulk, in 
press; Mastropieri, Emerick, & Scruggs, 1988) , longer-term 
implementation of a variety of science content domains using 
mnemonic instruction has not been attempted using mnemonic 
instruction . 

That learning disabled (LD) or other mildly handicapped 
students could learn science content mnemonically was far from a 
foregone conclusion. In fact, at least two arguments recently 
have been advanced which suggest that mnemonic instruction may be 
an ineffective means of conveying science content. Shepherd and 
Gelzheiser (1987) argued that mnemonic elaborations would not 
allow students to learn fine distinctions among related science 
facts, such as "solar system, galaxy, constellation, and 
universe" (p. 258) . Wong and Wong (1988) , describing an anatomy 
lesson, argued, "the quality of comprehension and facilitation of 
retention of . . . structural properties of arteries may not be 
achieved with students using mnemonic techniques" (p. 145) . In 
neither of these cases was relevant data provided to support the 
argument; nevertheless, each described concerns which can and 
should be addressed empirically. The present investigation was 
intended to provide some empirical evidence relevant to these 
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issues . 

Given that science content can be taught mnemonically , 
another issue of importance is the extent to which mildly 
handicapped students can learn to generalize mnemonic techniques 
to further their own learning. Although the importance of 
generalized strategy use can be overemphasized at the expense of 
content learning (Loper & Hallahan, 1982; Scruggs & Mastropieri, 
1984), it can not be denied that an important role of special 
education is to make handicapped students more active 
participants in their own learning. Also, given that students 
can generalize effective learning strategies outside the original 
training situation, the implications for instructional 
development and design are much different that they may be if 
such strategies can not be generalized. Another important 
purpose of this investigation, then, was to gather some data on 
the extent to which mildly handicapped students could transfer 
complex mnemonic strategies, and to evaluate any costs or trade- 
offs which may arise in, for example, total amount of content 
learned, as a result of such training. 

Some success previously has been achieved in promoting 
generalization of mnemonic strategies with mildly handicapped 
students. McLoone, Scruggs, Mastropieri, and Zucker (1986) 
trained learning disabled students to transfer use of the 
keyword method between English and Italian vocabulary. In this 
instance, however, generalization was achieved on experimental 
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vocabulary lists in a highly structured training session. 
Mastropieri and Scruggs (1988), however, reported no evidence of 
spontaneous strategy transfer to novel content, after two, or 
even six weeks of daily mnemonic instruction. Clearly, if 
mnemonic strategy transfer is to occur, several important 
training components must be included. Based on previous research 
with mnemonic and other cognitive strategies, these components 
should include (a) previous successful experience using the 
strategy (McLoone et al., 1986), (b) explicit generalization 
training procedures (Mastropieri & Scruggs, 1987) , and (c) 
attribution training (Borkowski, Weyhing, & Carr, 1988), in which 
success in learning is attributed directly to specific strategy 
use, rather than, for instance, more general indicators such as 
ability, effort, or luck. 

The presently described investigation was designed to 
address, at least in part, all the above questions. In order to 
do this, a lengthy training program was implemented, in which 
four weeks of instruction were delivered over a five-week period, 
in pre-existing special education classrooms. During the first 
two weeks of instruction, two units of life science content were 
delivered in a within-subjects, crossover design in which 
treatment order (mnemonic and traditional) and unit order 
(vertebrate animals and invertebrate animals) were 
counterbalanced. This allowed for a direct comparison between 
mnemonic instruction and traditional instruction of science 
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content. 

The third week of instruction consisted of an implementation 
of mnemonic instruction of earth science content, to ensure that 
all students had the same recency of mnemonic instruction, and to 
evaluate the ability of mildly handicapped students to profit 
from mnemonic instruction of earth science content. During the 
fourth and final week of instruction, students were provided with 
another unit of earth science content, and provided with 
instruction in group generation and depiction of mnemonic 
strategies. In the case of the third and fourth week of 
instruction, performance was evaluated relative to reported 
strategy use. Finally, students were asked to rate the three 
types of instruction they had received (traditional, mnemonic, 
mnemonic transfer) with respect to several cognitive and 
affective variables. 

Method 

Subjects 

Subjects were 20 learning disabled (N=19) and mildly 
mentally handicapped (N=l) students attending two self-contained 
special education classes in a middle school in a small 
midwestern community. The sample included 13 sixth graders, 
three seventh graders, and four eighth graders, who had a mean 
chronological age of 13 years, eight months (SD = 12 mo.). The 
seven girls and 13 boys had an average Wechsler Intelligence 
Scale for Children - Revised score of 80.1 (SD = 8.4), an average 
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reading percentile score of 6.9 (SD = 6.4), and an average math 
percentile score of 5.4 (SD = 4.9), from the Basic Achievement 
Skills Individual Screener (1983). The final sample included one 
Black and nineteen Caucasian students who were attending self- 
contained special education classes daily, but were mainstreamed 
for two or three periods (out of seven) a day. All students had 
been enrolled in special education classes since approximately 
third grade. Students had been identified learning disabled or 
mildly mentally handicapped in accordance with state and federal 
guidelines. 

Materials 

Materials were developed specifically for this 
investigation, and were based on the textbook. Principles of 
Science (Heimler & Neal, 1986) . This text was widely adopted for 
junior high school use in the state in which the investigation 
was conducted. Materials included important content from four 
chapters (9, 10, 16, 17) : (a) vertebrate animals, (b) 
invertebrate animals, (c) earth history, and (d) geology. For 
both sets of materials (mnemonic and traditional) , teacher 
presentation scripts, overhead transparencies, and student 
booklets were included. Each set of materials is described 
separately below. 

Mnemonic condition materials . For the mnemonic condition, 
pictures were developed to represent all important content 
information, according to the model of reconstructive 
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elaborations (Mastropieri & Scruggs, 1989; Scruggs & Mastropieri, 
in press) . When information was considered to be concrete and 
familiar to target mildly handicapped learners, mimetic 
reconstructions were developed in which target stimulus and 
response information was depicted interacting pictorially. For 
instance, to teach that earthworms are roundworms that live in 
the earth, have segmented bodies and many hearts, a 
representational picture was constructed of a round earthworm 
with a segmented body and many hearts, living in the earth, as 
shown in Figure 1. This mimetic reconstruction was employed 
because it was thought that learners were familiar with all 
relevant concepts, and the interaction of these concepts was what 
was being taught. Depicting the interaction of all this 
information pictorially was intended to make the information more 
concrete to learners. 



Insert Figure 1 about here. 



When information was considered to be abstract to learners, 
symbolic reconstructions were employed, in which symbolized 
representations are shown pictorially interacting with relevant 
target information. For example, to teach that birds are warm- 
blooded, a warm, sunny scene is depicted to symbolize warm- 
blooded. Since birds were thought to be both concrete and 
familiar to target learners, a mimetic picture of a bird was 
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shown in a warm, sunny scene, as in Figure 2. Again, the direct 
interaction of the bird with the sunny scene was intended to 
facilitate acquisition of the target information, that birds are 
warm-blooded . 



Insert Figure 2 about here. 



When information was considered to be unfamiliar to 
learners, acoustic reconstructions were employed, in which target 
information was linked with acoustically similar keywords. For 
instance, to teach that the concept of radial symmetry refers to 
structurally similar body parts that extend out from the center 
of an organism, such as a starfish, an acoustically similar 
keyword, "radio cemetery," was constructed from the unfamiliar 
term, radial symmetry. In the picture, the radio cemetery was 
shown in the shape of a star, with radios as headstones, and 
skeletons dancing to the music from the radios. Each arm of the 
star is shown to, be similar in appearance to each other arm, to 
enforce the concept, as shown in Figure 3. For another example, 
to teach that trichina is a roundworm found in uncooked pork that 
causes illness in humans, the keyword "trick" was employed to 
depict trichina. Since "trick" is not entirely concrete, a 
verbal elaboration was presented of trichina springing from a pig 
and saying, "I have a trick... I' 11 make you sick!" as in Figure 
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Insert Figures 3 and 4 about here. 



Mnemonic pictures of the type described above were developed 
for three of the four chapters. These pictures, as shown in 
Figures 1-4, were copied on transparencies for use with overhead 
projectors. In addition, teacher scripts were included which 
provided information on the target content, as well as mnemonic 
retrieval information. For example, for the trichina picture, 
the accompanying teacher script read as follows: 

When people eat pork (from pigs) that is not cooked all the 
way, they can get a disease called trichinosis. Severe 
muscle pains, fever, and weakness are the symptoms of this 
disease. Trichinosis is caused by a parasitic roundworm 
named trichina. 

To help you remember that trichina is a roundworm parasite 
(or parasitic roundworm) that comes from pigs and makes 
people sick, think of the keyword for trichina: trick. What 
is the keyword for trichina? (Elicit responses) . Think of 
this picture of a person about to eat pork that isn't cooked 
all the way, when he sees a roundworm pop out of a pig. The 
trichina is a roundworm and a parasite that is living inside 
,the pig. The trichina says, "I have a trick... I 'll make you 
sick!" This will help you remember that trichina are 
parasitic roundworms that come from pigs and make people 
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sick. What is a trichina? What do you think of when I ask 
you for the name of a parasitic roundworm that comes from 
pigs and makes people sick? (Elicit responses and provide 
feedback). Tell me everything you can about trichina. What 
is a parasitic roundworm that comes from pigs and makes 
people sick? (Elicit responses and provide feedback) . 

In addition to mnemonic transparencies, and teacher scripts, 
student workbooks and worksheets were included. The workbooks 
included the mnemonic picture and accompanying target 
information, without strategy information, while the worksheets 
included practice activities, such as relabeling and describing 
unlabeled mnemonic pictures. 

Mnemonic materials for the generalization unit contained 
target information, as described above, but did not include 
mnemonic pictures or descriptions of mnemonic strategies. 
Instead, blank spaces were left in student workbooks. Students 
were encouraged to draw their own mnemonic pictures in these 
spaces, in the place of workbook activities. Additionally, 
overhead transparencies were used by the teacher that contained 
the typewritten target information. 

Traditional Instruction condition . Materials in the 
traditional instruction condition paralleled those in the 
mnemonic condition, with the exception that no mnemonic strategy 
information was provided. For example, the overhead 
transparencies consisted of target information only, without 
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reference to mnemonic elaboration. In addition, students were 
given workbooks which were identical to mnemonic condition 
workbooks with the exception that all mnemonic strategy 
information was deleted. Student worksheets were taken from the 
published materials to accompany the text and included 
traditional practice activities on target information, such as 
matching and f ill-in-the-blank activities. Traditional 
instructional materials were developed for the two life science 
units only. 

Design and Analysis 

Training phase . In order to avoid problems associated with 
random subject assignment in school settings, classroom effects, 
and differential attrition, a crossover design was employed in 
which each of two self-contained classrooms received both 
mnemonic and traditional instruction for life science. In order 
to control for any possible effects due to relative instructional 
unit difficulty or treatment order, these two variables were 
counterbalanced. That is, while one classroom received the 
vertebrate unit mnemonically and the invertebrate unit 
traditionally, the second classroom received the vertebrate unit 
traditionally and the invertebrate unit mnemonically. If one 
type of instruction were more effective, then, statistical 
analysis would reveal an instructional unit by classroom 
interaction. No main effects for classroom or unit due to type of 
instruction would be expected, since type of instruction varied 
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across chapters and classrooms. Also, since, in this design, 
each student acted as his or her own control, differential 
subject attrition was not a potential problem. In this 
investigation, data were available for no fewer than 18 subjects 
for any given measure. 

Generalization phase . The third training week was delivered 
mnemonically to both classes, to prepare them for the 
generalization week to follow. Effectiveness of strategy 
training was evaluated by comparing, for each subject, score on 
items for which strategy information was recalled, with score on 
items for which relevant strategy information was not recalled. 
Effectiveness of generalization training, the fourth week, was 
evaluated in the same manner. In addition, informal comparison 
was made on the relative amount of content covered and mastered 
between mnemonic training and generalization units. 

Procedure 

Training phase . Project staff, consisting of certified 
special education teachers, administered training in the two 
classrooms, with the regularly-assigned special education teacher 
in attendance. Due to a school's spring break, the first and 
second units were separated by a period of one week. Each 
instructional unit (including the third and fourth units) was 
taught for one week, consisting of four fifty-minute lessons, 
followed by a unit test on the fifth day. A review was provided 
on the fourth day but not on the fifth day prior to the test. In 
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all cases, for both conditions, teaching employed the principles 
of effective instruction, as described by Mastropieri and Scruggs 
(1987). These principles include insuring maximum levels of 
engaged time-on-task throughout each lesson, and ensuring each 
lesson included (a) daily review (excluding the first day of each 
unit) , (b) statement of objective, (c) delivery of information, 
including learner questioning and feedback, (d) guided practice, 
(e) independent practice, and (f) formative evaluation of learner 
progress. The major difference in instruction between the two 
conditions was that, in the traditional condition, no explicit 
strategy or retrieval information was provided to learners, who 
were, instead, told generally to work hard and try their best. 
For both types of instruction, a behavior management system was 
employed in which students who earned all or all but one of their 
behavior points each day were provided with a small prize. All 
training sessions were observed and videotaped by project staff. 

At the end of each of the two unit of instruction, students 
were administered individually a 23- or 27-item production test, 
in which they were asked to state verbally answers to all target 
questions, such as "what is radial symmetry?" Also, for each 
item, students were asked to state how they had remembered the 
information. After the end of testing for the generalization 
unit , (see below) , students were also administered a surprise 
delayed recall test of a sample of eight items from the first two 
weeks of instruction, as well as strategy questioning for these 
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items . 

/ 

Generalization phase . The third week of instruction, on 
earth history, was administered by the regular special education 
teachers, and served to prepare students for the generalization 
unit to follow. On the fifth day, students were again 
administered a unit test, followed by strategy questioning. 

The generalization unit, on geology, was again administered 
by project staff. However, instead of providing strategy 
information, as in the previous two weeks, teachers provided 
content information, and asked students to generate keywords (if 
necessary) and interactive mnemonic pictures. First, teachers 
presented the important information verbally to the class, as 
well as used the corresponding overhead transparency. Then, 
instead of proceeding to provide the students with the mnemonic 
strategy and picture, teachers said, for example. 

Now, what would be a good way to remember this information? 
Remember how we used the keywords and pictures to help us 
remember before? Can anyone think of a keyword for this 
important information [e.g., the earth's core is made of 
iron and nickel]? Remember the keyword can be the same word 
or sounds like the word we need to remember. Also remember 
that the keyword has to be easily pictured." 

Teachers then moved to the blackboard and began to elicit 
keywords from students and wrote all student responses on the 
blackboard. For the example of earth's core, some students 
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thought of "door", "ore", "cord", and "apple core". Following 
the generation of the list of keywords, teachers prompted the 
students to select of one of the most appropriate keywords (in 
their judgment) . The criteria used by teachers consisted of 
similarity of acoustic properties, concreteness, and the degree 
to which it could be easily drawn. Teachers restated the 
criteria when selecting the class keyword. Next, teachers 
prompted students to think of the keyword doing something 
together with the to-be-learned information. In the earth's core 
example, teachers stated, for example. "Now what would be a good 
picture of a "door" doing something together with iron and 
nickel?" (one class used apple core, while the other class used 
door for the keyword for core) . Again, responses were elicited 
from all students. Following this, teachers drew the interactive 
illustration on the overhead transparency and had students draw 
their pictures on the student workbooks. While students were 
drawing, teachers circulated around the room and provided 
feedback. This activity replaced workbook practice activities 
that were used in the previous mnemonic conditions. In both 
classrooms, teachers ensured that all students contributed to the 
generation of mnemonic strategies and interactive illustrations. 

Finally, throughout the instruction teachers provided 
explicit attributional training with the strategy instruction. 
For example, teachers consistently referred to success or failure 
as being directly attributable to the strategy and students' 



Classroom Applications 

22 



ability to use the strategy, rather than any other internal or 
external sources. One statement used was the following, "You 
have learned this information so well because you used this good 
strategy." In summary, teachers promoted effective 
generalization throughout the instruction by (a) referring 
students back to previous mnemonic instruction, (b) providing 
explicit prompting and feedback for keyword and interactive image 
generation (see Mastropieri & Scruggs, 1989), (c) providing 
feedback on mnemonic drawings, and (d) providing explicit 
attribution training. 

On the fifth day of generalization instruction, students 
were given a test on the content which had been covered to that 
point. After each test item, students were again asked to 
describe how they had recalled the information. 

Survey information . During the week subsequent to the 
generalization unit, project staff reviewed with students the 
three types of instruction each had been exposed to: traditional, 
mnemonic, and mnemonic transfer. Students were asked to rate 
these types of instruction with respect to (a) how much they 
enjoyed the instruction, (b) how much they had learned, (c) how 
hard they had tried, and (d) how much they would like to use the 
method again. 

Scoring. Students were awarded one point for each test item 
answered correctly, and one point for each mnemonic strategy 
correctly described. One hundred percent agreement was reached 
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on these scores by two raters unaware of training condition. 

Results 

Training phase . Test score data were entered into a two 
(classroom) by two (instructional unit) analysis of variance with 
repeated measures on the chapter factor. Since the two unit 
tests differed somewhat in number of items, scores were converted 
to proportions and therefore statistics are reported on arcsin- 
transformed proportion scores (Ferguson, 1982) . 

As stated above, significant main effects due to instruction 
were not possible, as type of instruction varied systematically 
across both classrooms and chapters. In fact, neither classroom 
effect, F ( 1 , 16) = 2.77, p = .116, nor instructional unit effect, 

F ( 1 , 16) = .12, p = .734, was statistically significant. However, 
a very strong effect was found for classroom by instructional 
unit interaction, F(l,16) = 87.57, p = .000. Descriptive analysis 
of this interaction revealed that, in each classroom, performance 
was substantially higher under mnemonic instruction, as shown in 
Figure 5. In classroom one, the mnemonic instructional advantage 
was 77.8% to 44.3% correct; while in classroom two the mnemonic 
advantage was 67.9% to 33.3% correct. 



Insert Figure 5 about here. 



On the delayed recall test (two to four weeks, 
counterbalanced across classrooms) , it was found that students 
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retained 59.3% of mnemonically instructed information sampled, 
compared with 38.0% of traditionally instructed information. 
These corresponding sets of raw scores were found to be 
statistically different according to a £-test for correlated 
samples, t(19) = 2.52, p = .022. It was also found that mnemonic 
strategy use was predictive of performance in mnemonic 
conditions, in that reported strategy use was significantly 
correlated with performance, Pearson r = .529, p = .020. 

Generalization phase . During the third week of training, it 
was found that implementation of mnemonic instruction by the 
regularly assigned teachers resulted in similarly high 
performance scores, with an average of 76.3% (SD = 21.3%) items 
answered correctly. During this unit, reported strategy use was 
also found to be significantly correlated with performance, 
Pearson r = .786, p = .000. 

Support for the relationship between reported mnemonic 
strategy use and performance during the third week of instruction 
was further provided by an examination of scores for each 
subject, for items for which mnemonic strategy use was reported, 
and items for which mnemonic strategy use was not reported. It 
was found that when students reported using relevant mnemonic 
strategies, they answered an average of 93.7% (SD = 16.3%) items 
correct. When they failed to retrieve the relevant strategy, 
however, they answered an average of 47.3% (SD = 30.2%) correct. 
Due to the presence of "ceiling" and "floor" effects and 
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consequent constrained variability, these data were analyzed by 
means of the non-parametric Wilcoxon matched-pairs signed-ranks 
test (Siegel, 1956), which yielded a £ = 2.98, p = .003. 

During the generalization training unit, students 
effectively generated their own mnemonic strategies. Mean 
proportion of content covered answered correctly was 52.5% (SD = 
21.0%), and highly correlated with strategy use, Pearson r = 
.712, p = .000. When students reported using mnemonic 
strategies, they answered 99.6% (SD = 1.6%) of relevant test 
items correctly. When they did not report use of mnemonic 
strategies, they recalled only 12.2% (SD = 20.0%). These two sets 
of scores were significantly different according to a Wilcoxon 
matched-pairs, signed-ranks test, Z = 2.98, p = .003. 

However, it was also found that substantially less content 
was covered in the same time period in the generalization unit 
than when mnemonic strategies were directly taught. Although 
items across instructional units cannot be matched exactly for 
difficulty, it was found that only 33% to 39% as much content was 
covered during the generalization unit as had been covered during 
the first or second week of instruction, in which mnemonic 
strategies were explicitly provided. 

Student survey information . Students were asked to rate the 
three forms of science instruction, traditional, mnemonic, and 
mnemonic transfer, according to how much they enjoyed the 
instruction, how much they had learned, how hard they had tried. 
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and how much they would enjoy using it again. Surveys were 
completed by nineteen students, and are reported in Table 1. An 
examination of this table reveals that mnemonic instruction, 
either generated or provided, was overwhelmingly preferred over 
traditional instruction. It was also seen that mnemonic 
instruction was generally preferred over mnemonic transfer, which 
was also seen to be associated with the most effort on the parts 
of students. 



Insert Table 1 about here. 



Discussion 

In this investigation, it was found that mnemonic 
instruction can produce strong and lasting effects on the 
acquisition and maintenance of science content. As seen in 
previous research, the effect of mnemonic instruction was not 
only statistically significant, but exceeded by a wide margin 
(nearly two-to-one) learning by more traditional, strategy-free 
instruction. Comparison of student strategy reports with 
performance information provided further evidence for the 
powerful facilitative effect of mnemonic strategy use. 

Mildly handicapped learners have frequently been 
characterized, by both researchers and teachers, as deficient in 
semantic memory (e.g., Swanson, 1987). It is likely that these 
memory deficits stem largely from (a) a relative paucity of prior 
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knowledge on which to "hook" new information, and (b) a lack of 
effective strategies for systematically encoding new content 
information. Baker, Ceci, and Hermann (1987) have described 
these difficulties as problems with both the "structure" and 
"process" of memory. Perhaps one reason mnemonic strategies have 
been so successful with these learners is because they provide 
systematic procedures for the retrieval of target information. 
Learners are taught, then, not only important content, but also 
the appropriate encoding strategies for later retrieval of this 
content. By contrast, most traditional instruction merely 
provides new information to the learner, perhaps highlighting the 
most important content and providing activities intended to 
heighten interest, but does not provide explicit retrieval 
information. The result is often similar to replacing books in a 
library without reference to a systematic filing system. Even 
though the books are in the library, they are of no use because 
they cannot be retrieved. Scruggs, Mastropieri, and Levin (1985) 
described an investigation in which non-mnemonically instructed 
mildly mentally handicapped students acquired relevant responses 
to new vocabulary words, but failed to acquire the association 
between the response and the new vocabulary label. On the other 
hand, mnemonically instructed students not only acquired target 
responses, but also were able to associate them with the 
appropriate stimulus term. 

Contrary to previous speculation, mnemonic instruction has 
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proven highly effective for teaching science content. However, 
this not mean that mnemonic instruction can or should be used to 
meet all instructional objectives in science. As we have argued 
previously (Scruggs, Mastropieri, & Levin, 1987) , mnemonic 
instruction, as powerful as it has been shown to be, is not an 
educational panacea. In all special education, specific 
instructional procedures must be directly linked with specific 
instructional objectives. However, when the instructional 
objectives involve the acquisition and retention of new 
semantically-based information, mnemonic instruction may very 
well be the optimal procedure. 

It was also found in the present investigation that 
students, as a group, could successfully generate their own 
mnemonic strategies and apply them to novel content. Evaluation 
of strategy reports suggested that these strategies were, again, 
strongly predictive of academic performance. However, it was 
also found that the pace at which students were able to move 
through content was sharply diminished. Such a finding suggests 
that the facilitation of mnemonic transfer may be purchased at 
the expense of the additional content that may have been acquired 
had mnemonic pictures explicitly been provided. Although learner 
independence is a major objective of special education programs, 
it is also true that special educators are obligated to ensure 
that their student acquire a thorough knowledge base. These 
objectives may not be mutually exclusive; however, when planning 
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instruction it is important to prioritize instructional 
objectives. 

It should also be acknowledged that the present 
investigation offered only an initial evaluation of mnemonic 
transfer, and that future research may well uncover variables for 
facilitating the pace of content coverage under mnemonic transfer 
conditions. Such variables could include (but not be restricted 
to) additional practice with mnemonic transfer, more explicit 
rules regarding keyword generation, or more effective ways of 
facilitating group brainstorming. Further research could provide 
important information on these or other variables. 

One frequently overlooked factor in instructional research 
is the expressed opinion of the students on whom the treatment is 
being evaluated. It has been shown in previous investigations 
(e.g., Scruggs, Mastropieri, McLoone, Levin, & Morrison, 1987) 
that learning disabled students are aware of the facilitative 
effect of mnemonic instruction. It has also been seen that 
special education teachers rate mnemonic instructional materials 
as significantly more appropriate for the needs of their students 
(e.g., Scruggs & Mastropieri, 1989a). However, the present 
investigation provided further information on student 
acceptability of mnemonic instruction, including mnemonic 
generalization training. In this case, it was seen that mnemonic 
instruction was greatly preferred over traditional instruction, 
and seen to be more effective. 



It also appeared that most 
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students appreciated that independent generation of mnemonic 
strategies involved more cognitive effort than either mnemonic or 
traditional instruction. Some disagreement did emerge, however, 
with respect to enjoyment of the mnemonic transfer unit, which 
some students seemed to prefer most, and some to prefer least. 
Nevertheless, student survey data provided overwhelming support 
for some form of mnemonic instruction over more traditional 
methods . 

One potential difficulty of mnemonic instruction is that 
effective strategies may be time consuming to develop, as least 
as compared with less effective but more generic strategies such 
as rehearsal. In addition, mnemonic pictures may be difficult to 
produce, particularly for teachers who are not artistically 
inclined (but see Mastropieri, Emerick, & Scruggs, 1988). 
Nevertheless, once materials have been developed, they can be 
used again and again; and some very explicit information on 
developing mnemonic materials has been provided by Mastropieri 
(1988) and Mastropieri and Scruggs (1989) . It is also true that 
generalization training, if successful, does not require the use 
of pictures,, although some initial exposure to mnemonic pictures 
seems to be necessary. The most important advantage of mnemonic 
instruction, however, is the fact that it is an exceptionally 
powerful facilitator of learning for the students who have the 
most to gain from such instruction. 
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Table 1: Student Survey Results 
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Most Favored (in percent) 

Mnemonic Transfer Traditional 



1. 


Enjoyed most 


68.4 


26.3 


5.2 


2 . 


Learned most 


73.7 


21.1 


5.2 


3 . 


Tried hardest 


21.1 


57.9 


15.8 


4 . 


Use again 


63.2 


26.3 


10.5 



Least Favored (in percent) 

Mnemonic Transfer Traditional 



1. 


Enjoyed least 


0 


31.6 


68.4 


2 . 


Learned least 


0 


26.3 


73 . 7 


3 . 


Tried least 


42 . 1 


10.5 


47.4 


4 . 


Use again 


0 


36.8 


63 . 2 
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Figure captions 

Figure 1 : Mimetic reconstruction of earthworm information. 

Figure 2 : Symbolic reconstruction of bird = warm blooded. 

Figure 3 : Acoustic (keyword) reconstruction of radial symmetry = 
similar body parts extending out from the center, as a starfish. 
Figure 4 : Acoustic reconstruction of trichina = roundworm, found 
in pork, causes illness. 

Figure 5 : classroom by chapter interaction. 
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Abstract 

This paper outlines effective instructional strategies which 
can be used to promote school success of mildly handicapped 
students in the mainstream. These strategies are supported by 
empirical research and are described with respect to presenting 
characteristics of mildly handicapped students, including 
deficits in attention, memory, language/intelligence, 
social/emotional behavior, basic skills, and organizational/study 
skills. These characteristics, it is argued, provide more direct 
implications for instruction than, for example, consideration of 
categorical designation or use of general "mainstreaming" 
strategies which may not completely account for individual 
f erences • This model of effective mainstreaming strategies is 
described within the overall model of effective teaching. 
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Effective Mainstreaming Strategies 

In this article, we present a model for the effective 
instruction of mildly handicapped students — including students 
with learning disabilities, behavior/emotional disorders, and 
mild mental retardation — in regular classrooms. We argue that 
such a model must account for the presenting characteristics of 
the mainstreamed students involved, rather than the categorical 
designation applied to such students. in addition, although 
certain approaches are currently being promoted as 
"mainstreaming" strategies, we caution against considering any 
specific strategy a panacea for mainstreaming. We contend that 
teachers must first attend to presenting characteristics of the 
student, with particular reference to the curriculum being 
covered, in order to develop and implement optimal mainstream 
instructional models. 

Based upon our experience as teachers, researchers, and 
consumers of research, we suggest that students must function 
acceptably within eight general areas in order to succeed in 
mainstream environments. These areas are not completely 
independent; nevertheless, each brings strong implications for 
instructional practice: 

1. attention, including hyperactivity and distractibility . 
Attention has long been identified as a major prerequisite for 
school learning (Hewett, 1968). Attentional deficits have 
frequently been observed in mildly handicapped students 



Effective Mainstreaming 



4 

(Hallahan, 1975; Hallahan, Kauffman, & Lloyd, 1985; Hallahan & 
Reeve, 1980; Kauffman, 1981; Keogh & Margolis, 1976; Pelham, 
1981; Zeaman & House, 1979). 

2. Memory , including memory search, short term and long term 
memory, and spontaneous (i.e., untrained) use of efficient memory 
strategies. Memory deficits, particularly as manifested in 
relative inability to recall school content or school rules and 
procedures, have been shown to be common characteristics of 
exceptional students (Baker, Ceci , & Herrmann, 1987; Bauer, 1987; 
Ceci, 1985; Detterman, 1979; Link, 1980; MacMillan, 1982; 
Mastropieri, 1983; Mastropieri & Scruggs, 1988; 1989; Swanson, 
1987; Torgesen, Rashotte, Greenstein, Houck, & Portas, 1987). 

3. I ntellectual abilities. General deficits in intellectual 
functioning are frequently used as identifying characteristics of 
mentally retarded students (e.g., MacMillan, 1982). However, 
deficits in intellectual functioning have been identified in 
learning disabled and seriously emotionally disturbed students 
(Bullock & Reilly, 1979; Kavale & Forness , 1985; Kavale & Nye, 
1985/86; Mastropieri, Jenkins, & Scruggs, 1985). 

4. Language . Language deficits including receptive and 
expressive langauge problems are freguent characteristics of 
learning disabled, mentally retarded, and seriously emotionally 
disturbed students (e.g., Kavale & Nye, 1985-1986). 

5 - Social /behavioral characteristics, including disruptive 
behavior, social withdrawal, social aggression, interpersonal 
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skills with peers, teachers, and school administrators, cultural 
or language differences, and general social skills. Such social 
behaviors are also strongly related to school achievement. 
Although common causes for referral for students characterized as 
seriously emotionally disturbed, deficits in social/behavioral 
areas commonly have been observed in other handicapped 
populations (Bryan, 1974; 1976; Bryan & Lee, in press; Greenspan, 
1979). 

6. Affective or motivational factors, strongly related to 
achievement in school (Nicholls et al., 1989), have also been 
identified as potential deficit areas for mildly handicapped 
students often as a consequence of a history of school failure 
(Licht & Kistner, 1986; Siegel, 1979). 

7. Ba sic academic skills , including basic reading, writing, 
spelling skills, and arithmetic skills are common reasons for 
referral of all mildly handicapped students (Hallahan & Kauffman, 
1988; Hallahan, Kauffman, & Lloyd, 1985; Mastropieri & Scruggs, 
1987) . 

8. Study /organizational skills, including listening, 
notetaking, study strategies, research and composition skills, 
and test-taking skills. Lack of such skills often results in 
mainstreaming failure, particularly at the secondary level 
(Alley, Deshler, & Warner, 1979; Mastropieri, Jenkins, & Scruggs, 
1985; Scruggs & Mastropieri, 1986; 1988). 

Each of the above areas interacts critically with 



0 



Effective Mainstreaming 



6 

curriculum, instructional objectives, and instructional 
• Deficits in any of these areas can seriously inhibit 
the student's ability to function successfully in a mainstream 
class environment. Conversely, if students exhibit competence in 
all component areas, mainstream success is very likely to occur. 
Consideration of the eight component areas listed above will lead 
directly to instructional implications. Additionally, regular 
education teachers may wish to consider these strategies for use 
with students prior to actual referral for special education 
services. In some cases, employment of one or more of the 
recommended strategies may eliminate the need for special 
education services. These instructional strategies are now 
described, within each area: 

Eight Components of Mainstream Success 

Attention 

The first consideration in identifying a deficit is 

determining that an overriding deficit does not lie in some other 
area. In the case of attention, there are at least two other 
problems which may only appear to manifest themselves as 

attentional problems: ba sic skill s deficits, and 

moti vational /affect lye deficits. Often, students may not attend 
to school tasks because they lack basic skills necessary for 
attending to these tasks. Students with reading disabilities, 
for example, are commonly considered inattentive, because the 
printed page holds so little meaning to them. When unable to read 
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required material, their eyes may wander around the room, looking 
for additional cues to the content, or simply attempting to avoid 
unpleasant tasks. Such students are communicating that basic 
skills deficits, rather than attentional deficits, are causing 
their mainstreaming problems. Relevant strategies for these 
students are provided in the basic skills section. 

Additionally, students lacking motivatio n or task- 
appropriate affect may at first glance appear to be exhibiting 
deficits which are primarily attentional in nature. For a variety 
of reasons, students may simply not yaiit to participate (or think 
they do not). Students exhibiting these problems should be 
provided with strategies for improving motivation or affect, as 
described later in this article. For students whose primary 
difficulty lies in the area of sustained attention to mainstream 
classroom tasks, however, effective strategies for improving 
attending skills are available. 

1.1. .Modify — the rate and pre sentatio n of t h e cu rricul npi . i f 
information is presented at too fast a rate, or at too abstract a 
level of conceptualization, student attention may decrease, 
simply because some students have become "lost" in the content. 
Direct questioning of students can help reveal whether this is 
the source of the attending problem. If so, it may be possible 
to slow the rate of presentation, include more visual organizers 
or media, such as an overhead projector, or include more concrete 
examples in the presentation. These and related adjustments can 



Effective Mainstreaming 



8 

be made without appreciably altering the overall pace at which 
curriculum is covered. 

2_« Pirect — appgqls . Sometimes, a student may develop 

inefficient attending habits, not directly realizing that such 
behavior is of real concern to the teacher. This may occur with 
students who have become used to small special education classes 
and now feel insignificant in a large regular education class. In 
these cases, teachers may find that simply speaking to the 
student alone, pointing out that the student's learning is 
important to the teacher, and emphasizing the importance of 
paying attention in class, are remarkably effective in improving 
attention. To be effective for an extended period of time, 
however, such appeals may have to be made at regular intervals. 

Aj — P fQXinuty . In some cases, increasing the proximity of the 
inattentive student to the teacher and increasing the rate of 
questioning could produce a favorable response. Some students may 
be much more likely to attend if they feel that the teacher is 
attending to them. Encouraging questions and comments from the 
studsnt with positive feedback can also be an important strategy 
in promoting attention. 

i- t , Reinforce — attending. Set an egg timer, alarm clock, or 
tape recorder to sound at random intervals. If students are 
attending when the sound occurs, they can be given reinforcement, 
such as verbal praise, points, or tokens which can be saved and 
exchanged at a later time for desired objects or privileges (if, 
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for example, the student earns 80% of possible tokens by a 
specific date). if such an approach seems likely to promote 
jealousy or resentment among mainstream students (e.g., that the 
student is able to work for rewards that are unavailable to 
others), consider making the reward a class privilege, such as 
additional recess time, or a favored activity. This may help the 
class feel they are all invested in the target student's improved 
attending . 

Tea ching — self-recording strategies . in many cases, 

students do not attend because they have not learned specific 
strategies for attending. Lloyd and Landrum (in press) have 
described validated techniques for training students to attend to 
task. In a typical self-recording training program, the teacher 
first discusses the problem with the student, prompts the student 
to acknowledge that attending is a problem, and that it would be 
in that student's own interest to improve attending skills. in 
many cases, this step is relatively simple, while in others, 
teachers may need to provide specific instances in which 
inattention caused problems. Students are then asked to record 
whether they were attending during specific units of instruction. 
Generally, this recording is cued by tape recorded "beeps" which 
occur at random intervals (e.g. Hallahan, Lloyd, Kosiewicz, 
Kauffman, & Graves, 1979), but kitchen timers (Workman, Helton, & 
Watson, 1982), and recorded music segments (Shapiro, McGonigle, & 
Ollendick, 1980) have also been used. Typically, the cuing 
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interval has been from about one to about five minutes, depending 
on the needs of target students. In some cases, cues are not 
used — students are asked to record their attending "when they 
think of it" — but when directly compared (Heins, Lloyd, & 
Hallahan, 1986), cued conditions appear to produce more stable 
levels of attending. 

When students hear the cue, they are instructed to record, 
with, for instance a "+" or »-», whether or not they were 
attending. Students can be reinforced (with praise, privileges, 
tokens, or other rewards) for recording at all appropriate times, 
or for approximating the results of the teacher's random 
recording of their attending. Research has suggested that, when 
students record their own attending, academic engagement and 
achievement improve. 

Once self-recording becomes accurate and automatic, and 
attending increases to desired levels, cuing can be faded out. 
However, students should continue to be advised of the importance 
of attending to task, and should be provided with feedback on 
both their level of attending and assessment of their attending. 

Self-recording strategies can be used for attending to 
teacher presentations, attending to group activities, or 
attending to individual work activities. A. Graves (1986) and 
DuncanMalone and Mastropieri (in press) have described self- 
recording procedures for comprehending written text, in which 
students have been trained to record whether each successive 
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was understood. If not, because of comprehension or 
problems in attending, students were instructed to re-read the 
paragraph . 

Frequently, self-recording strategies are taught by special 
education teachers in special education classrooms. This self- 
recording strategy does not always generalize to regular 
classroom environments, but it is more likely to happen if it is 
also directly prompted and monitored in by regular classroom 
teachers. With effective communication between regular and 
special educators, attentional problems can be effectively 
remediated. 

Meniocy 

Memory deficits are among the most commonly described 
characteristics of mildly handicapped individuals; nevertheless, 
other problems may masquerade as memory problems. Most prominent 
among these are attentional problems. That is, if students do not 
attend to specific tasks, those tasks will not become part of the 
students ' experiences, and consequently, will not be remembered. 
It is therefore important to determine that information not 
remembered was previously attended to — that the problem is 
memory and not attention. If attention seems to be the primary 
problem, the strategies mentioned above should be considered. 

It is also possible that what appear to be memory deficits 
are actually problems more directly related to basic ski 11s and 
organisational /study Skills . Often, the reason students remember 
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important school information is because they took it home and 
studied it, from textbooks or notes, after school. Such 
procedures require good listening-notetaking skills, and adequate 
reading skills to go over written material. The role of basic 
skills and organizational/study skills deficits in later 
retrieval can not be underestimated; nevertheless, it is true 
that memory problems based on these deficits can still to a 
certain extent be addressed by specific instructional procedures. 
However, if basic skills or organizational/study skills is a 
primary problem, this also should be carefully attended to, as 
described in those sections of this article. Following are 
strategies for dealing with memory deficits. 

1. Intens ify Instruction for later recall . This can be 
achieved by highlighting important points, on the blackboard or 
overhead projector, and having students repeat the information 
many times. Direct questioning of specific information to be 
remembered has been shown to be directly related to improved 
recall (Brophy & Good, 1986). Rehearsal, by itself, is not 
always an effective memory strategy (Mastropieri , Scruggs, & 
Levin, 1985), but frequent highlighted presentation of target 
information can allow students more opportunity to process this 
information and incorporate it within their own knowledge base. 

2-t Use — e^teirncU memory systems when appropriate . some 

information need not be remembered if it can be retrieved in 
other ways. For example, memory for the day of the month is not 
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necessary for those who have easy access to a calendar. In some 
math classes , direct recall of math facts may be less necessary 
for students who know how to use calculators. Memory for one's 
own social security number, home address or important telephone 
numbers are not necessary to memorize if this information is 
written down and contained in wallets or purses. Other school- 
relevant information, such as class schedules, can be written 
down in places where it is easy to retrieve. These "external 
memory" systems can relieve the burden of memorizing things that 
are not necessary to memorize. Before relying on external memory 
systems, however, it is important to be certain that this 
information can be efficiently stored in this way. Locker 
combinations, for example, are more secure if they are not 
written down at all. Also, external memory systems used during a 
test are also referred to as "crib sheets," or "cheating." Before 
encouraging use of external memory, teachers should be certain 
when such memory aids are, and are not, appropriate. 

3 .» .. U 3Q mnemonic instruction . Mnemonic techniques were first 
developed by the ancient Greeks to improve recall when there was 
little availability of written materials (Yates, 1966). These 
techniques have also shown to be effective for improving the 
memory of mildly handicapped learners in a variety of settings, 
across a variety of content domains including mainstream settings 
(Mastropieri & Fulk, in press; Mastropieri & Scruggs, 1989; 
Scruggs & Mastropieri, in press a). Essentially, mnemonic 
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techniques involve forming strong associations between new 
information and learners' prior knowledge system. For example, to 
remember that most typical frogs belong to the family Ranidae , 
students are first given a "keyword" for Ranidae. A keyword is a 
word that sounds like part of Ranidae, but is already in 
students' knowledge base, and is easily pictured. In this 
example, £ajn is a good keyword, because it sounds like the first 
part of Ranidae and is easily pictured. In the next, elaboration 
step, an interactive picture is shown of a frog sitting in the 
nain- When later asked about the Ranidae, students retrieve the 
acoustically similar keyword "rain," think of the picture of the 
rain, remember what else is in the picture, and retrieve the 
correct response, £r_Qg. Mnemonic techniques for special education 
students have been experimentally validated in over 30 

experiments, and collectively represent some of the most powerful 
interventions in the special education literature (Mastropieri & 
Scruggs, 1989: Scruggs & Mastropieri, 1990). 

Specific mnemonic techniques can be used to improve recall 
in any content or skill area, including science, history, 
geography, language, reading, mathematics, and spelling. 

Description of all available mnemonic techniques is beyond the 
scope of this article, but the reader is referred to Mastropieri 
and Scruggs (in press), for complete descriptions of these 
techniques and how they can be employed in classrooms . 

4-* E rQinote — effective encoding . When specific mnemonic 
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strategies have not been developed or are unavailable, teachers 
should do all they can to enhance the meaningfulness, 
familiarity, and concreteness of content they are teaching. This 
can be achieved by requiring students to actively process the 
information, rather than simply listening to or reading the 
presentation. After important content to be remembered has been 
identified, teachers should question students on all essential 
aspects of this content, and attempt to tie it into their prior 
knowledge as much as possible. With new terminology, vocabulary, 
or names of unfamiliar places or people, teachers should ask 
students to attend to the acoustic properties of the new words; 
that is, what does the new word sound like . Teachers rarely 
direct students to the acoustic properties of new vocabulary, 
names of people or places, or terminology; however, research has 
shown that active incorporation of acoustic, as well as semantic 
features of novel information facilitates later retrieval. For 
example, when discussing the concept of "hegemony" as a new 
vocabulary word in political science or social studies classes, 
teachers could ask, in addition to the semantic information, 
"What words do the word ’ hegemony * remind you of?" (sample 
responses; "hedge," "money," "hide-your-money" ) . Such acoustic 
encoding can improve later recall of the word; mnemonic encoding, 
which actively relates the definition to the acoustic proxies, is 
even more effective in promoting retention. 

Intelligence 
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Lower levels of intellectual functioning is a common reason 
for teachers to refer students for special education. However, 
all students with lower intelligence deficits may not require 
special education classes. With highly intensive, systematic 
instruction, many basic skills and deficits can be overcome. 
Meta-cognitive training, often undertaken in resource rooms, can 
also be helpful in preparing low-IQ students for mainstream 
classes . 

In addition, there are a variety of teaching techniques 
available which improve the ability of students with intellectual 
deficits to perform in mainstream classes . These techniques can 
be derived from a substantial body of research literature which 
has accumulated over the past 60 years, regarding the 
relationship between learning and intelligence. Jensen (1989) 
has reviewed a wide range of previous experimental research, and 
offered some broad conclusions regarding the conditions of 
content and instruction that are likely to interact with deficits 
in general intellectual functioning. According to this analysis, 
students with lower levels of intellectual ability are likely to 
have difficulty learning when the content to be learned (a) 

requires S QnsciQUS — mental effort ; (b) requires transfer from 

previous or related learning; (c) requires insight r involving 
"catching on," or "getting the idea;” (d) if the content is of 
moderate — difficulty or complexity, necessitating simultaneous 
integration of information to enhance meaningfulness; (e) if the 
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to learn is fixed for all students 



(f) if the 



content is age-related ; or (g) if performance is measured at an 

early_stagg of learning something new, rather that at a later 

stage when sufficient opportunity for practice has been allotted. 

Using this analysis of learning and intelligence, 
recommendations for teaching students of low intellectual ability 
in the mainstream classroom are made: 

■Li__Ensh re that presented information is similarly meaningfu l 

t<2 all learners . Research has repeatedly documented that 

students with lower levels of intellectual functioning have 
impoverished knowledge bases (MacMillan, 1982). This means that 
information that is meaningful to most learners may not be 
meaningful to students with intellectual deficits. When new 
content is being presented, teachers should be certain that 
relevant information is meaningful to all students, by 
guestioning students about their understanding of this 
information. If some content does not appear as meaningful to 
some students, the meaningfulness of this content should be 
enhanced by providing concrete examples, analogies which link new 
content to the students ' direct experience, or direct experience 
with the phenomena being studied. Enhancement of content 
meaningfulness consistently has been shown to improve student 
learning, including students with learning handicaps (Mastropieri 
& Scruggs, 1989). 

— Provid e — additional time to lea rn. Learning is correlated 
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with intelligence when the amount of time to learn is fixed for 
all students (Jensen, 1989). This means that lower functioning 
students can learn more like their mainstream peers if they are 
given additional time to learn the content. This can be achieved 
by (a) having the teacher, aide, or a peer monitor additional 
content coverage, perhaps when other class members are engaged in 
an independent ••enrichment" activity; (b) arranging for the 
special education teachers to review the content outside of 
mainstream class time; or (c) providing parents with sufficient 
information to allow them to provide additional practice with the 
content at home. Research has suggested that increased engaged 
learning time is even more important for low-achieving than for 
high-achieving students (Berliner, 1984). 

In all cases, additional time should be viewed as a positive 
opportunity to master the content, rather than punishment for 
being "slow." Any student employed as a tutor should regard the 
experience as a privilege, or should not be used. Finally, all 
personnel providing students with additional learning time should 
employ effective teaching practices, and be certain such 
opportunities are leading to increased learning. Students should 
not be supplied with additional time to study independently, 
unless it is certain that they possess sufficient basic skills, 
study skills, and self-discipline for this time to be productive. 

3-* &- ttenc * — to — developmental requirements of the content . 

Some content is age-related, to the extent that specific levels 
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of developmental functioning are associated with ability to 
understand the content. For example, mathematical abstractions, 
such as equivalence in the study of ratios or proportions, or 
abstractions in physical or chemical sciences, are more easily 
acquired by older than younger students. Students with tangibly 
lower levels of intellectual ability may function at a 
developmental levels associated with more younger students than 
with age peers (MacMillan, 1982). In cases in which content is 
decidedly age-related, it may be that developmentally delayed 
students will be more successful with this content at later ages. 
In classes in which such content dominates the curriculum, it may 
be wiser to integrate target students when they are a little 
older . 

Although developmental constraints to learning represent a 
very real concern, many special educators are understandably wary 
of inappropriate applications of such thinking. If a student is 
judged to be "not ready" for certain instruction, it is important 
that such judgments are based upon solid evidence that the 
student in question is at present unable to learn. General 
judgments of readiness should not be made simply upon 
consideration of IQ scores. If an accurate judgment is made that 
a specific student is not developmentally "ready" for a specific 
content, it is also important to determine precisely which pre- 
skills the student lacks, begin to teach these skills and monitor 
progress toward mastery. Simply waiting for a student to grow 
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older is never an optimal strategy. 

■ 4 _« Mgqsure achievement at later, rather th an earlier. R t- a n BS 
Qf acquisition . Although formative evaluation should be provided 
throughout all stages of instruction (e.g., Fuchs, Fuchs, & 
Hamlett , 1989), students with lower intellectual functioning will 
fare better if all students are graded at later stages of 
learning a new content (cf. Jensen, 1989). Some students who 
fare quite poorly when content is first introduced will achieve 
much better after they have had time to become more familiar with 
the content. Such practices are unlikely to inhibit the 
performance of higher functioning students, but may do much to 
allow lower functioning students to succeed. 

Use mriqbles from the "effective teaching” 1iherahn ro 

This literature, reviewed by Brophy and Good (1986), and 

Rosenshine and Stevens (1986), has also been described for 
special educators (Mastropieri & Scruggs, 1987). Teachers who 
use effective teaching variables teach directly to prespecified 
objectives, provide systematic teacher presentations which go 
directly, step-by-step, to the point of the content being taught, 
ask specific questions directly related to instructional 

objectives, provide sufficient guided and independent practice 
activities, and directly monitor student progress toward the 
meeting of instructional objectives. These procedures directly 
address potential problems arising from several of the 

abovementioned intelligence-and-learning variables. That is, 
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explicit, direct teaching practices require less conscious mental 
effort on the part of the learner, are less likely to require 
that students spontaneously transfer information learned in other 
settings, and are less likely to require that students must 
figure out" what is to be learned, and how to learn it. 

In addition to more general teacher effectiveness variables, 
explicit teaching of cognitive strategies necessary for efficient 
completion of academic tasks has been shown to be very helpful. 
Specific learning strategies for enhancing performance in a 
variety of academic areas have been described by Pressley et al. 
( 1990 ) . 



Regular classroom teachers who carefully evaluate their own 
teaching may find that their questioning of students and task 
directions are often unnecessarily vague. With a little extra 
time spent in preparing questions and directions, these can be 
made much more explicit, and easier for students with 
intellectual deficits to understand. 



6 . 



- Emplpy !L3igqQVQry learning". "inquiry." 



_Qr 



— sons tiTMCtiy Igt " — a pproaches judicially . Many regular educators 

embrace approaches which deliberately require conscious mental 
effort, transfer, and insight in learning, reasoning that 
information "discovered" by students is necessarily better 
understood than information directly communicated from teachers 
to students. In addition, it is argued, such approaches 
facilitate transfer, improve thinking skills, and more directly 
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involve students in the learning process (e.g. , Julyan, 1989) 
than do standard textbook-lecture methods. While these 
approaches may be effective for some students, they may inhibit 
the learning of low— IQ students by placing excessive demands on 
learner insight (cf. Jensen, 1989). While constructivist or 
discovery approaches are often recommended for regular education 
students, there is little or no empirical research evidence 
supporting the use of such approaches with special education 
students (Mastropieri & Scruggs, 1987). 

Teachers should carefully consider the purpose of their 
instruction. if knowledge of content is most important, the 
method by which content is acquired should be of secondary 
importance. That is, while some students could be encouraged to 
engage in "discovery" activities, other students, less capable of 
discovering school-relevant content on their own, could be 
provided with more direct approaches to acquire content 
knowledge. If, on the other hand, critical thinking skills are 
considered to be of overriding importance, teachers should ensure 
that all students are aware of the cognitive procedures necessary 
for critical thinking, and how to employ them. Direct teaching 
of thinking skills necessary for specific academic tasks could be 
helpful, in these cases. However, if teachers firmly believe 
that students should discover school content for themselves, and 
they believe that students should also discover how to discover 



school content, students with intellectual deficits will almost 



certainly fall behind. 
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The relationship between language skills and academic 
success has been well documented (e.g., de Villiers & de 
Villiers, 1978). Many students experience either receptive or 
expressive language problems, while some students exhibit 
difficulties in both. It is becoming increasingly recognized 
that many students with learning disabilities have concomitant 
language difficulties (e.g., Ceci & Baker, 1987), as do many 
students with mild mental retardation (MacMillan, 1982) and 
behavioral disorders (Scruggs & Mastropieri, 1984). It has also 
been seen that students with language problems may develop 
accompanying social behavior problems. 

Students with language problems can be helped by use of the 
techniques described as follows: 



expressive language problems, they may simply require additional 
time to think up responses. Teachers should allow sufficient 
"wait time" (e.g., Rowe, 1974) after asking questions before 
e liciti n 9 response from students with expressive language 
problems. Additionally, some students may need to take their 
tests independently and have someone transcribe the responses. 

2-» Assist students with listening skills . Use consistent 

patterns for cuing students to listening, cue students in to the 
important times for attending, and then check for understanding 



A llow su fficie nt time for respondin g. if students have 
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by asking students to repeat the specific directions. Teachers 
can require the class to repeat assignments or important 
directions, or even write important points on the blackboard or 
the overhead projector. Teachers can also pair students together 
and frequently have members of each pair check to ensure 
comprehension is occurring. 

3, Integrate lan ggage activities into regular instruction . 

Language and vocabulary need to be integrated within regular 
instruction. If, for example, a list of vocabulary words is 
given to students on a weekly basis, then teachers should 
encourage use of those words in speaking and in writing 
activities on a consistent basis, and not simply during the 
language lesson (M. Graves, 1986). Students with mild 
disabilities are less likely than their normally-achieving peers 
to independently make the transition from weekly list learning to 
enhanced skills in communication. 

i . , support special services in la nguage training . Depending 
on the precise nature of the language problems, special needs 
students may receive language training from special education 
teachers or speech therapists. in either case, the support of 
the regular classroom teacher can be of critical importance in 
(a) identifying the language problem and how it manifests itself 
in the classroom, (b) prompting and reinforcing in the regular 
classroom the application of skills newly learned in the special 
setting, and (c) facilitating the regular evaluation of progress 
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in language skills toward predetermined goals and objectives. 
Social/Emotional Behavior 

The relationship between learning and behavior has been well 
documented (e.g., Glover & Bruning, 1987); for this reason it is 
important to establish that observed problems in classroom 
behavior are not caused by learning problems. Many students who 
are experiencing learning difficulties would rather be perceived 
by their peers as a "behavior problem" . They may also discover 
that, by exhibiting inappropriate behavior and being excluded 
from the classroom, they can avoid being perceived by their peers 
as "stupid." In such cases, students are deliberately disguising 
their learning problems, so particular attention must be given to 
determine the underlying nature of the problem. If it appears 
that academic skill (or attention, memory, or intellectual) 
deficits are at the heart of the behavior problem, instructional 
strategies appropriate for those deficits should be employed. 
Student behavior has been seen to increase dramatically as 
students become academically successful. 

It also should be mentioned that behavior problems sometimes 
occur when students do not wish to be mainstreamed. Although 
educational "experts" and school personnel commonly identify 
mainstreaming as a very positive outcome, students may see the 
situdtion differently. Many special education students genuinely 
enjoy their special education classes, teachers, and peers, and 
are simply more comfortable and more secure in these 
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environments. Many students enjoy the additional attention they 
receive in special education classes. Others would like to attend 
mainstream classes, but are frightened that they will not succeed 
or will not have any friends. These students also realize the 
strict behavioral requirements of regular education classes, and 
are well aware of what behaviors they can exhibit in order to be 
returned to special education classes. in such cases it is 
important to meet personally with students and explain the 
importance of attending the regular classroom. School personnel 
should listen carefully to students' concerns and do what they 
can to address them. it may be possible, for example, to 

integrate students over longer periods of time, or to help them 
become acquainted with some of the students in the class. 
Increased opportunities and privileges for students attending 
mainstream classes should also be specified. Above all, it 
should be remembered that the students have the power to "fail" 
in mainstream classed whenever they wish to, and their input into 
the process should be carefully considered. 

For problems with withdrawal, aggression, disruptive 
behavior, social skills, one or more of the following strategies 
are likely to prove effective. 

— Rifsct — /PfQXitnjty . These strategies were described 
in the attention section, but can also be applied to overall 
social behavior. In the present case, direct appeal refers to 
speaking frankly and privately to students, precisely identifying 
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the problem and its classroom consequences, and directly asking 
for student help in improving the situation. Although a 
seemingly weak intervention, this strategy has been surprisingly 
effective in many cases. It can be especially effective in cases 
in which students do not consider themselves important members of 
the class, and do not think teachers are concerned about them. 
Proximity, also described above, is simply another way for 
teachers to show that they are directly interested in the 
improved classroom behavior of students. 

2.._RsinfQt ce_ po si tive cla ssroom beha vio r. Reinforcement of 
positive classroom behaviors can be accompl ished in several ways 
(see Axelrod, 1903). A most effective way of doing this is 
first, to operationalize positive instances of target behaviors. 
To "operationalize" means to describe behaviors in ways that are 
easily observable. For instance to operationalize a problem with 
swearing, a positive instance is, "consistently uses appropriate 
classroom language." At regular time intervals (depending on the 
intensity of the behavior) , teachers can give students or a 
"0" if the appropriate behaviors were exhibited during the time 
intervals. If students earn a targeted proportion of "+"s by a 
pre-specif ied date, they are given rewards, such as desired 
objects or privileges. Again, if this appears likely to create 
problems with mainstream students, the reward could be in the 
form of a class privilege, in which all students could 
participate. Such class contingencies help give all students an 
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interest in the target student's positive behavior change. 

As positive behavior is internalized, students should be 
encouraged to monitor their behavior independently, in ways 
similar to that described for self-recording of attention. The 
special education teaciier should be able to assist in tills type 
of training. Finally, provision of external rewards can be 
phased out, as students learn to appreciate the intrinsic rewards 
of good behavior. 

- 3 * Us g — KSeg- lHed l a ti mi . Sometimes it is possible to pair 
target students with popular and responsible peers, who are 
assigned to help students monitor and control their own behavior 
(Kerr, Strain, & Ragland, 1902). Again, it should be mentioned 
that when peer mediation is used, it is important that peers 
regard the activity as a privilege or reward, rather than an 
undesirable obligation. Peers should be chosen who realize this 
and who have a sincere interest in helping other students. 
Assignment of peers to this task should be done in the presence 
of the peer and the target student. The behavior to be changed 
should be specified, as should the peer's role in affecting that 
change. In most cases, the role is simply to provide prompts, 
models, and positive alternatives for the inappropriate behavior. 
As with any intervention, progress toward a pre-specif ied 
objective should be monitored. 



4. Utilize 



If inappropriate classroom 
behaviors persist in spite overt efforts to improve them, it is 
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likely that some unknown underlying problems are maintaining the 
behavior. It may also be that target students can not easily 
confide in classroom teachers. When this occurs, teachers should 
attempt to identify someone with whom the student can speak. 
Such individuals can include special education teachers, 
counselors, principals or assistant principals, although other 
school personnel or even older students could be helpful in 
providing students opportunities to discuss personal problems. 
However, it should be remembered that discussing problems is not 
a substitute for resolving problems. When difficulties have been 
identified, they should be tied to specific strategies for 
resolving them, as well as the accompanying behavior problem. 

JL. Teadl — soc ial skills . Frequently, students know what 

behavior is expected of them, but deliberately choose to exhibit 
inappropriate behavior. Sometimes, however, students exhibit 
inappropriate behaviors simply because they have not received 
sufficient training in the exhibition of socially appropriate 
classroom behaviors. When this occurs, students should be taught 
how to behave appropriately. During the 1980's, social skills 
training received a good deal of attention in the special 
education literature (e.g., Gresham, 1982), and training 
materials were published (e.g., Jackson, Jackson, & Monroe, 
1983). However, it seems unlikely that regular education 
teachers will have sufficient time or resources to teach social 
skills to those few students in need of such training. Rather, 
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social skills training is likely to be undertaken in special 
education classrooms. Although social skills training has been 
shown to be effective, it has also been seen that such skills 
rarely generalize to other settings unless the generalization is 
effectively programmed. This means that regular educators should 
directly cooperate with special education teachers in identifying 
social skill training needs, as well as effectively modeling, 
prompting, and reinforcing the social skills that have been 
learned in the special education setting ( Mas trop Leri & Scruggs, 
1904). 

A fJLec.t/i 1 q tjlyci tloi 1 



Like classroom behavior, lack of motivation or display of 
inappropriate affect can be the consequence of academic deficits 
(Licht & Kistner, 1906), and teachers should first be certain 
that these problems are not in reality messages that students 
need academic help. If students appear to be functioning 
adequately academically, the following strategies may prove 
beneficial . 



— Create — a — b qs 1 L Lyg, — carLUig_sli\ssriQQiiL_ai;n\Q, < 5pl.iec3 • Mos t 
teachers care deeply about the success and well-being of their 
students; however, many do not openly communicate these feelings, 
and some students may not appreciate the extent to which their 
teachers care about them. It is often insufficient to care about 
students — it is also important to be certain that students are 
aware of their teachers' concern. It is important to have high 
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expectations, and to encourage students to work harder and 
continue to improve in school, but sometimes students interpret 
these attitudes as meaning that nothing they do will satisfy 
their teacher. The consequence is often less, rather than more, 
effort on the part of students. Teachers should continue to hold 
high standards, but they should also openly voice approval for 
successful steps made toward meeting these standards, and, more 
Importantly, the exhibition of effort necessary to meet classroom 
expectations . 

Although praise should not be used to reward trivia L or 
effortless achievement , teachers should praise students whenever 
appropriate (see Mastropieri & Scruggs, 1907, for the most 
effective uses of praise). One way for teachers to determine how 
positive their classroom is, is to tape record portions of their 
own dialogue with students, and tally afterwards the proportion 
of positive vs. negative comments made to students. Many 
teachers who do this are surprised to find that they are mostly 
negative in their feedback. Ideally, however, a total proportion 
of 90% positive comments may not be too high, if effort and 
perseverance are being encouraged. When positive classroom 
comments are provided to students of low motivation or affect in 
appropriate circumstances, it is likely that positive increases 
in affect and effort will occur. 

3 . » . Use — attributjo.n_ train lng. Students with negative affect 
or poor motivation often have inappropriate attributions. in 
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other words, when they succeed at classroom tasks, they are more 
likely to attribute it to "luck" than they are to their own 
efforts. However, when they fail at tasks, they may attribute it 
to negative self-characterizations, such as "stupid" or "lazy" 
(Licht & Kistner, 1986). Motivation is likely to increase when 
students correctly attribute academic success to effort, 
perseverance, and the use of task-appropriate academic 
strategies. Ability attributions, like "luck" attributions, are 
not helpful because they do address things the individual student 
cannot control. Appropriate attributions address things students 
are directly in control of, and consequently are likely to lead 
to increased effort (e.g., Borkowski , Weyliing, & Carr, 1908). 

leachers train attributions in the way they consequate 
success and failure on academic tasks. For example, when 
students succeed at a particular task, the degree of success 
should be attributed to the degree of effort, perseverance and 
appropriate strategy use by students. Student then learn that 
they are in control of their effort which is responsible for 
school success. On the other hand, when students do not succeed, 
correct attributions should also be made. For example, sometimes 
students simply do not expend sufficient effort, and should be 
provided with this feedback. Sometimes, however, the effort has 
been made, but students simply did not use task-appropriate 
academic strategies. These students should also receive this 
feedback. Over time, when students internalize such 
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attributions , their sense of control, and consequently their 
level of motivation, is very likely to improve (Fulk & 
Mastropieri, in press). 

ILj — Establish — gaais far lsaraina. sometimes motivation 

suffers because students come to regard school as an endless 
series of assignments and worksheets. To these students, 
completion of one difficult assignment is "rewarded" only by the 
provision of another difficult assignment. Consequently, 
students may begin to feel that there is no need to complete work 
quickly or efficiently; prompt task completion will simply bring 
on additional assignments. Teachers can help improve attitudes 
for school work by helping students set their own goals, both 
short-term and long-term, and help them monitor the progress they 
are making toward meeting those goals. Additionally, teachers 
should be sure that students feel rewarded for quick, efficient 
task completion, either with some "free time" or some more 
desired activity. Such teacher effort can provide dividends in 
the amount of effort expended by students. 

i-t— £Qngill£_5iiERQ?rt pei^Qnnel_wlien_necessary . In some cases, 
inappropriate affect can be an important signal that the student 
in question is in serious need of help. Inappropriate affect 
which does not respond to intervention may be a sign that the 
student is suffering from a more severe disorder, such as 
childhood depression or psychosis. Persistent display of 
irrational fears, inappropriately placed affect (either positive 
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or negative), bizarre speech, lethargy or depression may be signs 
that professional help should be sought. Since youth suicide has 
become an increasingly critical issue in public schools, it is 
important that teachers actively monitor affective problems in 
their students (Guetzloe, 1989). When severe affective or 
motivational problems arise, teachers should consult with the 
school psychologist or other support personnel in order to 
determine the most appropriate course of action. 



Ea&is_Sl£jJ_ls 

A major cause of mainstreaming failure is lack of basic 
skills, such as reading, writing, and math skills. if such 
deficits are mild, they are potentially remediable in regular 
elementary grade classrooms. If the deficits are more pronounced 
or appear at the secondary level, efforts to remediate them may 
be more appropriately made in special education classrooms, and 
appropriate mainstream strategies can be used to help cope with 
the deficits. Following are some recommended strategies: 

Employ — pa c e nts — a§ tutors. In many cases, mildly 

handicapped students have acquired some basic skills knowledge, 
but need far more additional guided practice than mainstream 
teachers can provide. Parents can be a very positive resource in 
helping their children gain this additional learning time 
(Turnbull & Turnbull, 1982; Mehran & White, 1989). 

If parents are used as tutors, it is very helpful that they 
be shown exactly what materials the student is working on, and be 
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provided with specific guidance. For example, it would be 
helpful to indicate the specific materials the student is 
attempting to master, encourage the parents to tutor for pre- 
specified amounts of time (e.g., about 30 minutes per session), 
to keep the sessions positive and enthusiastic, to reward the 
student for effort and improvement, and to record progress on a 
daily basis for communication back to the teacher. For instance, 
if additional practice with reading is needed, parents could time 
the student's reading rate and number of errors for one minute 
timings after each tutoring session. When these data are 
presented to teachers, they will be able to determine whether the 
tutoring is meeting its purpose (see Decker, 1971, for additional 
information) . 

2^ Employ peer mediation . Peers have been shown to be 

effective basic skills tutors of mildly handicapped students 
(e.g., Osguthorpe & Scruggs, 1986; Scruggs & Richter, 1906); in 
fact, mildly handicapped students have been seen to function 
effectively as tutors of other mildly handicapped students (Cook, 
Scruggs, Mastropieri, & casto, 1985-1986; Scruggs & Osguthorpe, 
1906), either in cross-age situations, or situations in which 
tutors and tutees were of the same age and ability. In all 
cases, tutored students have made substantial progress in the 
basic skills area being tutored — it seems likely that Lf 
mainstream teachers can arrange for mildly handicapped students 
to be tutored, this will be helpful in enhancing basic skills 
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functioning. However, materials must be appropriate, carefully 
sequenced and structured, and the sessions should monitored, at 
least indirectly. As with all peer mediation, students acting as 
tutors should feel that what they are doing is a privilege, 
rather than an obligation, and an effort should be made to ensure 
that the right "chemistry" exists between tutoring dyads (see 
Jenkins & Jenkins, 1901, for additional information). 

It has often been reported that tutors benefit more than 
tutees from the tutoring experience; however, in reality benefits 
to tutors are less certain and likely to be indirect, especially 
if the tutor has thoroughly mastered the content being tutored 
(Scruggs & Richter, 1985; Scruggs, Mastropieri, & Richter, 1905 ). 
Although it is true that tutors sometimes derive academic and 
social benefits, such as improved attitude for the content 
tutored, such benefits can not always be relied upon to justify 
the use of the tutors. Although improvement of "self-esteem" on 
the part of tutors has been widely reported, there is little if 
any empirical evidence that this actually occurs (Cook et al., 
1985-1906). when using students as tutors, teachers should 
identify what benefits tutors are expected to obtain, and monitor 
whether such benefits are in fact occurring. 

Cooperative learning strategies have been widely reported to 
enhance mainstreaming (Johnson & Johnson, 1900). These strategies 
also rely heavily upon the use of peers for support and for 
instruction. Typically, cooperative learning teams are selected 
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by forming small groups from a heterogeneous mix of students. In 
this way each cooperative group is comprised of high, middle, and 
low ability students. Students within each group then assist one 
another with academic tasks. Various configurations have been 
reported in the literature, and results indicate positive growth 
on the part of all students who participate. Cooperative learning 
strategies can also be effectively employed for students whose 
presenting problems involve attention, language, or memory. 
However, in such cases, cooperating nonhandicapped students 
should be informed ahead of time of effective instructional 
strategies to help these students (see above). 

it Use_the teacher_ef fectivenesg va ri a bl es . The teacher 

effectiveness variables have been seen to produce marked 
improvement in achievement of regular and special education 
students. It seems reasonable then, to assume that if regular 
education teachers want to facilitate success in basic skill 
areas for special education students they will incorporate the 
teacher effectiveness variables into their instruction. For 
example, if teachers teach to clearly specified objectives, 
provide clear directions, guided and independent practice 
activities, and monitor student progress, progress in basic skill 
areas is likely to be enhanced. Additionally, it is critical for 
teachers to allocate instructional time wisely to ensure that as 
much time as possible is engaged in relevant activities. 
Finally, it may be possible to use active teaching procedures for 
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more of the class period, and independent reading and workbook 
activities for less of the period. Such teaching practices are 
likely to impact positively on the achievement of the class as a 
whole, while also relieving the handicapped student of the need 
to read, write, and study independently. 



more apparent that special education students may approach 
academic tasks in less sophls ticated ways than their typical peer 
counterparts (e.g., Mercer, 1987). These students can greatly 
benefit from cognitive strategy information that presents 
alternative ways for them to complete academic tasks. Some of 
the ideas mentioned in the self monitoring of behavior section 
can be applied to monitoring performance during academic tasks. 
Students can be instructed in specific reading strategies, such 
as self-questioning, self-monitoring, predicting, and question 
generating. They can also be taught specific math problem- 
solving strategies to facilitate their performance in 
mathematics. Similarly, recent research has demonstrated that 
students' written compositions improve with step-by-step 
instructions in cognitive strategies, including a self-monitoring 
component and a thorough task-analysis of each subtask involved. 
Many of these cognitive interventions have recently been tested 
empirically, and all results tend to indicate that students' 
performance in considerably increased under conditions of 
explicit cognitive strategy instructions. A recent text by 
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Pressley et al. (1990) summarizes the research and strategies in 
many of the basic skill areas. 

5. De-e mphasize te xtbook a pproaches Mhere_apprQDElate . i n 

several content areas, such as science education, experts have 
called for hands-on, activity-oriented approaches to learning 
process skills, rather than textbook-based approaches which 
emphasize memorization (American Association for the Advancement 
of Science, 1909). By moving the learning environment away from 
textbooks, lectures, and abstractions, and toward interactive 
experiences with the phenomena being studied, teachers can more 
easily include students with basic skills deficits. Students who 
have difficulty succeeding in classes which require reading and 
listening may find activity-oriented approaches both easier to 
master as well as more enjoyable. Materials which can be used for 
tills purpose in science education are described by the National 
Science Resources Center (1900). 

In spite of the potential benefits of activi ties-or iented 
approaches to teaching, however, there are some potential 
problems witii these approaches. As described above, some 
activity-oriented approaches to teaching may be so open-ended 
that mainstreamed special eduction students may lose sight of the 
purpose or procedures expected of them. Furthermore, unstructured 
"discovery" approaches may place inappropriate intellectual 
demands on the insight of low-IQ students, and may require 
prerequisite social skills that some mainstream students may 
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lack. In order to avoid such problems, teachers should ensure 
that all students have necessary prerequisite skills for 
participating in such activities. Instructional activities 
should be developed which correspond with instructional 
objectives, and sufficient focus and structure to the activities 
should be provided so that special education students do not 
become "lost" during the process. As with all instructional 
activities, teachers should monitor student progress, to ensure 
that specific objectives are being met. 

6. Modif y the d emand s o f the class as n e ces sary- Many t i mes 
students may be able to be very successful in content area 
classes if certain accommodations are made for them. Tills does 
not mean to imply that teachers should lower their standards, but 
does imply that some rules may be adjusted somewhat for special 
education students. For example, some students may require the 
assistance of someone during testing situations. This may 
involve having someone read the items on tests to students, or 
conversely, it may mean having someone transcribe the answers to 
test items for students. If the objectives are to determine the 
amount of content learned, then teachers should allow students 
opportunities to show what they know rather than penalize them 
for not being able to take the tests in the same formats as other 
students. similarly, some students may require additional time 
to write out the responses to their tests, teachers could then 
schedule additional time for those students. Often, teachers can 
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arrange to have the assistance of special education teachers 
during testing, which would eliminate the need for putting 
special education students on the spot. 

Teachers may also be able to arrange to have special 
education students have the use of computers and word processors 
during class assignments and during testing scenarios. Again, 
the use of a word processor may allow special education students 
opportunities to demonstrate more clearly what they know. 

Teachers may be able to generate supplementary reading lists 
for students with low reading abilities. For example, textbooks 
that are written on lower readability levels, but cover similar 
content could be identified for special education students. 
These texts could help students with independent studying that 
might be impossible if they cannot decode the grade appropriate 
textbooks . 

Finally, teachers may be able to work closely with special 
education teachers and parents in order to track the progress of 
special education students. This may be in the form of using 
curriculum-based measurement (Fuchs, Fuchs, & llamlett, 1909), or 
in the form of behavioral contracting. In either case, clear 
goals can be specified with all. parties involved and regular 
progress meetings can be held to determine whether anticipated 
goals are being met. If performance and progress is considered 
to be adequate, then instruction can proceed; however, if it is 
considered to be inadequate, then instructional decisions can be 
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made so that performance and progress can improve. The specific 
instructional decisions can be made based upon the current level 
of instruction, and all involved parties can have a role in 
attempting to improve performance. 

l—i — Intensify — spgcjjjl — SdU£3.tisn< Student with severe basic 
skills deficits will always have difficulty coping with regular 
class environments. Therefore, the first priority is for the 
student to acquire these skills as rapidly as possible. in 
direct, wi thin- subject comparisons, it has been demonstrated that 
mildly handicapped students can acquire basic skills more rapidly 
in special education settings (Marston, 1980). In these settings, 
teacher ratios are more favorable, more time for learning basic 
skills is available, instruction is more intense and more 
specialized, and materials can be chosen for the students' 
individual needs. Mainstream teachers can help facilitate this 
process by working with special education teachers to identify 
the precise basic skills areas which most inhibit mainstreaming 
potential, and maximizing the amount of productive time which can 
be spent with special education teachers by cooperating on 
efficient scheduling. 

When students have made sufficient gains on special 
instructional materials, they will need to make the transition to 
regular classroom materials. Teachers can help facilitate this 
process by sharing these materials with special education 
teachers, as well as criteria for acceptable performance on these 
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materials. If mainstream teachers discuss which instructional 
strategies have been most effective with students, teachers can 
keep these strategies in mind when prompting students in regular 
classes. For example, many special education students who 
experience difficulty learning to read benefit from the careful 
sequencing and structure of intensive phonics instruction 
(Pressley et al., 1990). This may not be mainstream classroom 
teachers' method of choice, but they can learn to prompt students 
in the way in which mildly handicapped students have learned the 
best . 

s tiidy^Qrq a niz a feiona l_s It i LL is 

Failures in mainstream classes can be attributed to a large 
extent on poor or inadequate study and organizational skills. 
Many special education students are notorious Cor having 
inadequate to nonexistent study and organizational skills. if 
students have weaknesses in these areas, they will probably 
experience difficulties with success in all or most of their 
academic classes. Deficits in study and organizational skills 
will also interact with deficits in basic skills, as well as most 
of the other areas identified, including attention, memory, 
intellectual, language, motivational, and social— behavioral . 
Efforts to teach study and organizational skills have occurred in 
special and regular education settings. With the advances in 
cognitive psychology research in strategic behaviors attributable 
to successful learning, many models for instructing students to 
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become better "studiers" have appeared. If the deficits are 
extreme, then instruction should probably take place with the 
assistance of special education teachers. However, regular 
educators might find that the following suggestions would benefit 
not only their special education students, but also some of their 
regular education students. 

1 ... Provide stru ct ure: Be ex nllc.it with all a ssignments . 

Teachers can provide needed structure for students by giving 
clear, explicit directions for all assignments. These directions 
can include models of appropriately completed assignments, 
timelines for anticipated completion, including due dates Cor 
drafts of papers, suggested dates for completion of various 
components of projects, and dates for extra help sessions for 
those interested. Finally, teachers can provide the criteria for 
acceptable performance on the project. This type of structure 
and explicitness can eliminate any ambiguities associated with 
assignments, and can assist special education students with 
understanding the expectations, and with timely and efficient 
task completion. 

2, Teach gen e ral study techn iques. It would be beneficial 
for teachers to provide some study sessions for students on how 
to succeed in the class. suggestions could include: (a) the best 
ways to review and study the particular textbook, (b) the optimal 
ways to take class notes, (c) effective highlighting or outlining 
procedures, (d) ways of preparing for class tests, (e) optimal 
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ways of organizing class notebooks, (f) ways of keeping 
assignment books, and (g) how to be a prepared student for this 
class. Information on general study skills is provided by Carman 
and Adams (1977). 

2 . , Teach s pecific test-takin g skills . Special education 

students typically have poor test-taking skills (Scruggs & 
Mastropieri, 1980). However, research indicates that these 
skills can be trained and students' performance can increase. 
Since teachers typically administer tests of similar formats 
throughout the year, they could teach students how to prepare for 
those types of formats. For example, preparation for a multiple- 
choice exam would be quite different than preparation for an 
essay exam, and it would be beneficial for teachers to provide 
students with opportunities for studying and practicing on these 
various formats prior to having to perform on the actual, tests 
(for additional information, see Scruggs & Mastropieri, in press 
b). 

Summary 

This paper has presented suggestions for optimizing 
mainstreaming of special education students. Characteristics of 
special education students have been listed, rather than specific 
categorical labels of these students. Then, suggestions for 
s t r 9t e gi es for optimizing the mainstreaming success of these 
special education students are provided. It is believed that if 
teachers can begin to accommodate the needs of these special 
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education students, they can increase the likelihood for success 
in mainstreamed settings. 
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